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RADIATION SURVEY
26-ACRE SITE, SOUTHWEST CORNER

OF WACKER DRIVE AND LAKE SHORE DRIVE
CHICAGO, ILLINOIS

1.0 INTRODUCTION

STS Consultants. Ltd. (STS) conducted an investigation for radiologically-impacted soil on

the subject site during July and August 2001. The subject site consists of approximately 26

acres located at the southwest comer of Wacker Drive and Lake Shore Drive at 221 North

Columbus Drive, Chicago, Illinois (Figure 1). The site is currently developed as Family

Golf Centers at Chicago Metro, a golf course and driving range, with associated support

buildings, facilities and parking lots.

Several properties north of the Chicago River in the Streeterville neighborhood have been

found to exhibit evidence of radiological impacts (herein referred to as "contamination")

from the former processing of thorium-bearing mineral sands by Lindsay Light and

Chemical Company during the 1910s, 20s and 30s. The contamination consists of elevated

concentrations of thorium, uranium and their radioactive decay products. Several of those

properties required removal of the impacted soils. The U.S. Environmental Protection

Agency (USEPA) requested access and conducted a reconnaissance survey of a portion of

the subject site. That survey identified two locations where the gamma radiation levels

were anomalously high. Field analysis by USEPA using a portable multi-channel analyzer

in areas exhibiting elevated gamma radiation identified uranium and thorium

radionuclides consistent with the other Streeterville properties (USEPA correspondence,

July 2, 2001). STS was contracted to investigate the entire 26-acre site to evaluate whether

additional locations exhibiting contamination might be present, and to attempt to validate

the USEPA survey results.

This investigation did not seek to determine whether the impacted soil would require

removal or could remain in place. If concurrence can be obtained from USEPA and other
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appropriate regulatory agencies that no significant risk to public health or the environment

results from leaving the material in place, it may not require removal.
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2.0 OBJECTIVES

The objectives of the radiological site investigation reported herein are two fold. First, an

evaluation of the locations and apparent volume of impacted soil was to be made. The site

was to be surveyed to identify locations that show evidence of anomalously high gamma

radiation in a surface survey. Those locations were to be surveyed through downhole

gamma logging methods to assess the vertical extent of the identified contamination and

develop an estimate of the volume of contaminated soil. Second, a cost estimate was to be

developed for possible remedial measures. For this report, the only remedial measure

considered was excavation of soil and disposal at a licensed low-level radioactive materials

disposal site. Other options for leaving material on-site would require USEPA concurrence.

Certain assumptions were made in both the volume estimate and in the cost estimate.

Those assumptions, and to the extent possible, the related cost implications for those

assumptions are included in this report.

RI93H001-f«v! doc
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3.0 SCOPE OF WORK

The investigation of the 26-acre subject site consisted of three principal tasks.

• A surface survey of the entire site was conducted on a 5-meter grid.
• Borings were advanced on and in the vicinity of anomalous radiation readings.
• Soil samples were collected and submitted for laboratory analyses.

The following sections describe these tasks in detail.

Task 1 - Surface Gamma Survey

A gamma radiation survey of the site was conducted on a 5-meter grid ( 5 X 5 meter cell

size). The grid was established by measuring along the site margins and establishing two

lines crossing the site from north to south and east to west. Cells were designated using an

alphabetic designation in the north-south direction and numeric designations in the east-

west direction. The grid stations along the site margins and the lines crossing the site were

marked with survey flagging tape on the perimeter fence and survey wire pin flags within

the center of the site. The grid intersections were painted on the ground.

The survey was conducted using a Ludlum 2221 rater-sealer and a 2 X 2 Nal gamma probe.

The probe was unshielded to provide for maximum sensitivity in the survey mode. The

probe was carried immediately above the ground surface. Each cell was walked at

approximately 1 meter per second or slower while sweeping the probe over the ground

surface to measure the gamma radiation within each cell. The maximum gamma reading in

counts per minute (CPM) for each cell was recorded.

Cells occupied by standing water were not surveyed since standing water can serve as a

barrier to gamma radiation in the subsurface (The lake on-site occupied 116 cells; other

standing water covered 10 cells. The entire survey consisted of more than 3,800 cells).

K:\Proiects\132193XH\R193H001-revl.doc 4
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Cells crossed by fences along the site margins were surveyed only within the site property

line. Cells crossed by fences within the site were surveyed on both sides of the fence and

the higher reading was recorded.

Three separate survey crews collected the surface gamma data. The instruments used by

the three teams were calibrated against the same set of standards and minor variations are

present in their readings. However, the values for the three instruments are sufficiently

close to each other so as to not significantly influence the identification of anomalous

gamma radiation locations.

An attempt was made to collect the location data using Global Positioning System (GPS)

data. However, the close proximity to numerous tall buildings prevented obtaining the

GPS unit from making contact with the required number of system satellites. As a result,

all data were collected and recorded manually. A total of approximately 3,870 cells were

surveyed for gamma radiation. The maximum value measured in each cell is shown on the

spreadsheet covering the site, presented in Appendix A.

The surface gamma survey identified two general areas that exhibited elevated gamma

readings. The two general areas were comprised of several smaller subareas or discrete

spots. The general areas and the component sub-areas and spots are shown on Figure 2.

Elevated gamma readings are defined as readings that exceed the general background

values by a factor of two or more. The readings were also compared to the gamma

measurements indicative of an exceedance of the cleanup level established by the USEPA

for the Streeterville sites. That cleanup level is 7.1 picocuries per gram (pCi/g) total radium

(Ra-226 plus Ra-228) and is indicated by gamma counts for the instruments used

(unshielded) of approximately 20,000 CPM.

15:t9JXH\Rt9JHOOl-«vl doc
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"S: Task 2 - Soil Borings and Down-hole Gamma Logging

The locations identified as exhibiting elevated gamma radiation were subsequently

*** explored through soil borings and down-hole gamma logging. This subsurface exploration

£5 provided for assessing the vertical extent of the anomaly noted in the surface survey.

Additionally, the borings provided soil samples that could be submitted for laboratory

•"? analyses (Task 3).

Borings were drilled with a truck-mounted drill rig at the locations of the anomalous

gamma readings. The borings were restricted to a maximum of depth 12 feet due to permit

f| requirements within the city of Chicago for borings deeper than 12 feet. The borings were

continuously sampled using solid flight augers. Borehole size was 4-inch diameter. Upon

^ completion of the boring and sampling, a 3-inch diameter PVC casing with an end cap was

inserted into the boring to minimize potential for collapse or cave-in of the boring and to

protect the down-hole survey equipment from ground water encountered in some of the

boreholes.

,"' V

In addition to the borings drilled on the locations where anomalous gamma readings were

"• measured, step-out borings were drilled around the initial boring locations. These step-out

%^ borings were drilled to assess the apparent horizontal extent of the anomaly in the

subsurface, if present. Step-out borings were drilled around the anomalies showing the

highest values, the largest areal extent and at locations where access was not restricted by

: subsurface interference such as utilities.

Locations of the boreholes had to be cleared by the golf facility operators, due to the

presence of the irrigation system and other subsurface utilities. Additionally, access to

some locations was restricted to prevent damage to the tees and greens by the truck-

mounted drill rig. At those locations, attempts were made to advance borings by hand.

K:\Projects\132193XH\R193H001-revl.doc
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However, the presence of rubble fill in the subsurface precluded the use of the hand

sampling technique.

A total of 35 borings were drilled, 16 in the southern area on the driving range portion of

the site, and 19 in the northern area on the golf course portion of the site. Figures 3A and

3B show the boring locations.

Down-hole gamma logging was conducted in all borings using a Ludlum 2221 rater-sealer

and 2X2 N'al probe. Gamma measurements were taken in 6-inch increments for the full

depth of the boring. Measurements were taken in counts per 30 seconds and were

compared to the threshold for the cleanup level established by USEPA for other

contaminated sites in the area.

The downhole gamma logging is relatively sensitive to radioactive material in the vicinity

of the borings, in that the detector may be surrounded by the material and as a result may

detect gamma radiation from a large volume of material. Additionally, the detector may

receive radiation from material above or below the interval being measured. This influence

from material above or below the interval being measured is referred to as "shine". Where

"shine" occurs, readings may appear to exceed the cleanup threshold while the actual soil

at that depth does not exceed the threshold. The possibility for "shine" was considered in

the calculated volume estimates and is discussed in the assumptions.

The downhole survey is limited to evaluating the soil in the immediate vicinity of the

borehole. Soil provides an effective shield for gamma radiation, and gamma radiation is

effectively blocked by soil more than about 2 feet thick. Therefore, it must be recognized

that the survey instruments, in either the surface survey or the downhole survey, generally

will not see evidence of thorium-impacted soil buried more than 2 feet deep nor more than

2 feet radius distance from the borehole.

K Prewro IJTtfJXH RW3HOOl-revl doe
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The downhole gamma surveys found evidence of elevated gamma readings in 13 of the 35

boreholes surveyed. The thickness of the impacted zone, not accounting for "shine",

ranged from less than 1 foot to greater than 10 feet. Many of the borings, 10 of 13, showed

elevated gamma readings in the upper 2 feet. Appendix B presents the downhole gamma

survey results.

Task 3 - Gamma Spectroscopic Analysis of Soil Samples

Soil samples were collected continuously from the borings drilled in Task 2. The samples

to be submitted for laboratory analyses were selected on the basis of the downhole gamma

survey results. Two samples were generally selected from each boring to assess the vertical

extent of the impacted interval.

The samples were placed in 500-milliliter Marinelli beakers, specifically designed for high

resolution gamma spectroscopy analysis. The material submitted for analysis was from the

suspect interval; however, the sample may not contain the radioactive material, if the

gamma radiation detected in the downhole survey was from immediately adjacent to the

borehole, but not within the sampled material. As a result, where the downhole survey

shows evidence of elevated gamma radiation but the laboratory results do not, it is likely

there is radioactive material present in the subsurface that was not intercepted and sampled

in the boring.

A total of 50 soil samples were recovered and submitted for analysis. Additionally, one

surface sample from the upper 1 foot of soil at one location was collected where a borehole

could not be drilled. Of those 51 samples, 7 showed radionuclide concentrations that

exceeded the USEPA established cleanup levels. The detections correlated to the boreholes

where elevated downhole gamma measurements were noted, and the highest_gamma

readings correlated.,.to__ the highest analytical results. Laboratory and test results are

presented in Appendix C.

K:\Projects\132193XH\R193H001-revl.doc
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The radionuclides of principal interest are those indicative of the radium concentrations, as

these are the concentrations used for comparison to the USEPA-specified cleanup criteria.

The USEPA criteria is 7.1 pCi/g of total radium, radium-226 plus radium-228. Lead-214

(Pb-214) is the surrogate used to quantify radium-226 (Ra-226), in the uranium decay chain.

Actinium-228 (Ac-228) is the surrogate used to quantify radium-228 (Ra-228), in the

thorium decay chain. The Streeterville materials typically have a thorium to uzanmmjratio

of around 4 to 1. Most of the samples that showed levels above the cleanup criteria had

thorimnTuranium ratios similar to the materials which required removal from the

Streeterville sites north of the Chicago River.

KAProjects\132193XH\R193H001-revl.doc
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4.0 SUMMARY OF FINDINGS

Two general areas were identified as exhibiting elevated gamma readings in the surface

walkover survey. These areas are shown on Figure 2 and generally include the locations

that the USEPA identified as exhibiting elevated gamma readings.

Downhole gamma survey results show from 1 foot to more than 10 feet of impacted soil.

The majority of the downhole results show the impacted material to be relatively shallow.

Some intervals with elevated gamma readings are at depths which would not be evident

from surface surveys.

Gamma spectroscopy laboratory results show exceedances of the cleanup criteria

established by USEPA. The radionuclides present appear typical of Streeterville materials

in terms of the specific isotopes present and the ratios between the various radionuclides.

4.1 Soil Volume Estimates

The volume estimates contained herein are based primarily on the surface surveys and

downhole gamma results. Laboratory data did not materially influence the volume

calculations. In order to be conservative in the volume estimates, that is in order to not

under-estimate the volumes, "shine", the influence of impacted material on clean soil

wherein the clean soil may appear impacted, was not used to reduce the apparent impacted

thickness.

The following assumptions were used in developing the calculated volumes. These

assumptions are intended to err on the conservative side, in order to reduce the potential to

underestimate the volume of impacted soil.

1. If a 5 X 5 meter cell shows evidence of radiological impacts in the surface survey but no
downhole data are available, a minimum of 1 foot of soil is assumed to be removed

K IVcitKB :i:i«3\H'RI93H001-r*vldoc 10
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from that cell. A 1-foot thickness of soil within a 5 X 5 meter cell equals approximately
10 cubic yards (c.y.).

2. Where adjacent borings show different depths of radiological impacts, the greater depth
was given greater weighting in predicting the depth of remediation.

3. Where no horizontal limit is established by borings, the radiologically impacted
material is assumed to extend half into the adjacent cell. Estimates of area underlain by
impacted soil are made by adding the approximate fractions of adjacent cells and
rounding to the next largest whole number.

4. Based on the volume of material evident in surface and subsurface survey results, it is
anticipated the material to be removed will be approximately twice the measured
volume. This factor of two represents the experience that there is at least the amount for
which you have found evidence, and usually more.

5. At the request of the clients' representatives, a contingency estimate was developed.
This contingency estimate was to predict maximum amount of material that might need
to be removed. It should be recognized, however, that there is no guarantee intended in
this maximum estimate. That contingency is recommended to be an additional factor of

The volume estimates based on these assumptions are presented on Table 1. The identified

volume is approximately 1,000 c.y. The anticipated volume given the likelihood of

encountering more material than was identified is 2,000 c.y. The contingency estimate

based on the maximum "outside" limit might be as high as 4,000 c.y., but includes a factor

beyond the identified volume.

These volume estimates are based on the identified locations where material exceeding the

cleanup criteria was encountered. Inasmuch as there will be construction excavations and

site grading over most if not all of the subject site, and given that the shielding provided by

soil could mask other areas from detection, if monitoring of excavation spoil is conducted

in the course of construction, additional radiologically impacted areas may be identified.

There is not sufficient information to provide an estimate of what volumes of impacted

material might be encountered in the course of construction, if monitoring were to be

conducted.

K:\Projects\132193XH\R193H001-revl.doc 11
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Note also that if permission is obtained to leave material on-site where risks to health and

safer)- are acceptable, the material requiring removal would be accordingly reduced.

USEPA and other regulator)' agency approval would be required for this option to be

considered.

4~2 Remediation Cost Estimates

The cost of remediating the identified contamination is based on experience with several

vicinity remediation projects and certain assumptions as to material transportation and

disposal. Those assumptions are summarized below.

1 . On the previously completed removal projects from the Streeterville area north of the
Chicago River, one of the responsible parties held a permit for disposal of the thorium-
impacted soil. That permit was for disposal at a facility in Utah, which is one of the
only facilities permitted to accept these low-level radioactive materials for disposal. In
developing these costs, it was assumed that the work to be completed for this site
would use that permit rather than attempting to obtain a new permit.

2. Transport to the disposal facility in Utah would be in intermodal containers, shipped by
truck from the site to a rail yard in Blue Island and then by rail to Utah.

3. The cost for the transport and disposal on the previous projects was not disclosed, and
we understand the cost information is proprietary based on the large volume of
material shipped and disposed by the permit holder. However, a general estimate of
510.000 per shipping container was reported anecdotally and is used herein for
transport and disposal of a 10 c.y container. This provides for a cost of 51,000 per yard
for transport and disposal if the material can be handled under the existing permit.
Increased costs would likely be incurred if a new permit were to be required.

4. The excavation of the material may be included in part of the construction costs or may
be separate from that work. The excavations may require certain engineering
involvement to conduct the work in accordance with standard practices, and to
maintain safe working and construction procedures. Monitoring radiation levels in the
excavation will be required to confirm the limits of the cleanup. Air quality monitoring
will be required to document that fugitive dust has not transported radioactive soil off
site. A \Vork Plan and Health and Safety Plan will likely be required by the USEPA for
the management of the removal effort. Laboratory testing and documentation will be
necessary to confirm the removal complies with the cleanup standard. A closure report

:j:i«JXH .R!93H001-t«vl doc 12
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~:" will likely be required to provide a permanent record of the work completed, and to
— seek USEPA concurrence with the work. These management and documentation efforts

may reach 25 percent of the transportation and disposal cost. The percentage becomes
lower with larger quantities and may be higher for smaller quantities due to economies

tj| of scale. For this project and the 2,000 to 4,000 c.y. estimate, however, the 25 percent
approximation appears appropriate.

J These assumptions and approximations indicate that the removal and disposal of

~~ approximately 1,000 c.y. of radiologically impacted soil, if no more is found than was

.'•-= initially estimated, would cost $1,000,000 for transport and disposal, and $250,000 to

$300,000 for excavation, management, engineering and documentation. Under the

-j contingency volume estimate where a factor of 4 is applied to the identified soil volume, the

gs ***? transportation and disposal cost estimate maximum may be $4,000,000 and excavation,
•YE?
^ management, etc., could be $1,000,000 for the 4,000 c.y. estimate.

K:\Projects\132193XH\R193H001-revl.doc 13
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5.0 CONCLUSIONS

STS conducted an investigation of radiologically impacted soil at the 26-acre subject site

located in Chicago, Illinois. This investigation included a gamma survey of 3,870 5x5

meter cells that identified eight anomalies. Downhole gamma measurements were

recorded in 35 soil borings at the site.

Based upon the results of the surface and downhole surveys, STS identified
approximately 1,000 c. y. of soil that warrant excavation and disposal. A
contingency estimate of the maximum volume includes a factor of 4,
increasing the estimate to 4,000 c.y.

Based upon our experience performing similar work in the area, STS
estimates that cleanup costs at the site will range from 51,250,000 to the
contingency maximum of $5,000,000.

RW3HQOl-r*vl doe 14
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TABLE1
SOIL REMOVAL VOLUME CALCULATION

Southern Area

Area *

G-51

1-52

H-46
D-52.5

Boring Number

B-3, -4, -5

B-4A, -8, -8A

None
B-6, -7

Depth /Thickness
(feet)

10', 2', 6'

4 -5', 2-5', 1'

None Detected
None Detected

Open **

E, NW

NE,W

All
All

Number of
Grids

5

3

2
2

Depth (feet)

6-8'

3-5'

Assume 1'
Assume 1'

Volume/
Cubic Yards

300 @ 6'
400 @ 8'
90@3'
150® 5'
20
20
470 - 590

Northern Area

Area*

OO.51
SS-50.5
PP-67
MM-66
PP-59
MM-59

Boring Number

B-19, -19A, -19E
B-18
13-A
12,12-A
None
None

Depth/Thickness
(feet)

5', 6', 4'
r
2'
2'

None Detected
None Detected

Open **

—
S

N,E
All Sides

All
All

Number of
Grids

3
1
2
5
6
3

Depth (feet)

6'
r
2'
2'
r
r

Volume/
Cubic Yards

180
10
40
100
60
30

430

Total 900 -1,020 cubic yards - assume 1,000 cubic yards \

* Area approximately centered at this location

** Open refers to directions where no borings are present to define the limits of extent of contamination.
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Gamma Survey Spreadsheet
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7200
7300
7400
7200
9700
10000
9500
9900
8600
9600
9400
9800
10500
8900
8400
8400
8300
7400
8300
8300
6800
7700
8600
8800
9200
8200
9000

L

8500
9300
8000
7000
7900
8000
8800
7300
8600
8000

8000
8100
8600
7900
7400
7900
7200
8200
7400
7500
7600
10000
10300
9700
10100
9800
10100
9800
10400
10300
10900
9400
8500
8300
8500
8300
8000
7600
7800
8100
9400
9300
9200
8400

K

8700
8800
8800
7300
7600
8100
7600
7900
7500
7550
9700
10400
10000
10100
9800
10500
10000
10500
10400
9900
8300
8800
8500
8700
8200
8500
9000
7900
8000
9100
8700
9200
9800

J

8900
8700
7200
7900
7250
7100
7100
7700
8000
8200
9800
11000
11300
11100
10600
10400
11000
10600
10800
9200
8900
9300
9000
8700
9000
8400
8500
8500
8800
8700
8500
9200

\

9200
8700
7400
6500
7500
7300
7100
7400
6000
6300
9500
11799
10900
11600
12500
10800
15549
9998
9037
8831
10400
9400
10000
9100
7310
8260
8610
8406
9500
9500
8500
8400

H

9400
9500
7700
6800
7900
7400
7800
7200
7000
6150
9185
10151
12400
40900
15400
12000
13413
10157
9305
12498
20000
14700
14000
8500
9469
9010
8415
10050
10500
9500
8300
8600

G

9000
8800
7400
6300
7500
7200
7400
7300
7340
6800
9600
10418
20000
278000
50000
12400
11305
19500
28840
13605
16000
10400
9100
8300
7800
9091
8710
8260
9100
11500
7400
8500

F

8900
8800
7800
7300
7700
7700
6900
7900
7300
6700
9300
12300
25000
626000
30000
31000
12800
10520
11809
10377
10400
10000
10600
10400
8980
8511
8090
8027
9600
11300
9800
8700

E

8800
9500
9000
6560
7600
7500
8100
8000
6800
7120
10114
10245
15900
16200
16000
14000
12605
10095
11610
11711
10500
10000
11300
8700
8640
8683
7900
8037
9700
11000
11200
10500

K \Proiec1sM32193XH\Gamma Survey Spreadsheets



Gamma Survey Spreadsheet

32
31
30
23
28
27
26
25
24
23
22
21
20
19
IB
17
•56
15
14

13
12
11
10
9
a
"7

6
5
A

3
2
i

WVV

8800
9200
8600
9000
9900
10200
99OO
10700
740Q
7700
7600
7800
9400
10300
9800
10200
10100
105OO
1JKOO
&400
9700
9300
6600
6400
£800
€300
£2CO
6400
67QO
9300
3200
7500
C

8600
8600
8200
8600
10700
10100
9800
9600
7600
9700
8900
8700
9500
10100
10300
9900
9800
10100
10200
10200
9700
9700
8700
6600
6700
6400
6300
6500
6600
9400
8800
3000
N

8800
8300
9000
10200
7800
10200
9200
9800
9100
10100
9000
9600
10300
10200
10500
11000
11200
12200
11100
11120
10100
10350
9100
6800
7000
6700
6400
6500
7100
8800
8800
8300
M

9000
8100
8000
8900
9900
10500
10700
9800
9700
9600
9200
9200
10000
10800
10300
10300
11200
10600
11800
10700
10200
10300
10500
7400
7300
6300
6300
6600
7200
8300
9700
9900
L

8300
9600
9000
9800
9600
11100
10400
11400
11300
B8OO
9600
9000
9800
9200
9500
10500
11000
11000
10900
10300
9700
10100
9200
6900
7500
6700
7000
7000
7300
8900
9600
10300
K

8400
8700
10600
9400
9700
9700
10000
10400
10300
9500
9800
10700
10600
9400
10000
11100
10600
11100
10700
10300
10100
9200
9100
7200
7300
7100
7100
6900
7200
9000
9800
10100
J

8300
8700
8500
8300
8615
8460
8000
9150
8900
9400
10000
10500
9600
8500
9500
8600
9500
10400
9300
8800
9300
8700
8500
5600
5600
6500
6700
6400
5600
6900
8750
8100
1

7200
8200
7900
7200
7180
7420
7800
8100
9400
8700
9300
8700
8800
9300
9000
9300
9100
10300
9700
9500
9100
8750
8400
5900
5800
6700
6600
6200
5700
7200
8834
9200
H

7800
8000
7700
7700
7402
8014
7500
8200
9200
8600
10100
8900
8600
9200
9600
9400
9600
10200
9800
9200
9600
8700
8600
6300
5800
6700
7200
6600
6600
7290
8560
8600
G

8400
7800
7600
7300
7694
8205
8463
8200
9600
9300
9600
9600
9500
9070
8500
9800
10000
10000
10000
10100
10500
9400
8100
6300
5800
6600
6300
8300
6590
7300
8000
7400
F

8800
8500
7400
7000
7214
7209
7390
9100
9400
11300
8800
9200
9000
7900
8000
9200
9000
10250
10000
10500
11000
9600
8100
6100
5600
6900
7100
8100
6300
7750
7300
7900
E

Suffer Sui««Jin««iia
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Gamma Survey Spreadsheet

ww
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

D

9000
9100
9000
6898
7600
7600
7500
8000
7470
7525
9105
11144
43000
17000
13500
13000
11384
11497
9605
9083
10000
8800
8900
7700
8410
9760
6900
6600
10200
7800
8200
8900

C

9600
9500
9000
7900
7900
8200
8000
8400
7278
7111
7415
13445
30000
12200
10500
11100
10000
9800
9200
8410
9200
8900
7200
7600
7100
7700
7400
7400
7100
7100
6900
7400

B

9800
10200
7800
8500
8900
8300
8700
7410
7580
7400
9066
10700
10700
10300
10900
11300
11500
9200
9400
8400
8500
7300
7500
7100
7200
6500
7700
7300
7500
6900
7500

A

10100
10300
8000
9300
8400
8500
8400
8200
8900
8800
9900
10600
10700
9300
10200
10300
10500
10000
8800
8500
8500
7900
7400
7200
6900
6900
7200
7800
7200
8100
7800

A-

8700
8900
9200
10100
9500
9500
9400
9400
10500
9800
9600
9400
9600
9800
9800
9900
9500
9500
10000
9400

8500
8800
8900
8700
8800
8900

B-

10000
8900
8700
9300
8700
9700
9900
9900
9000
9400
9600
9200
9800
10200
10000
9800
9500
9400
9000
8500

8400
9800
8900
9400
8600
8300

C-

9300
8500
8700
8500
8600
9600
9900
9300
9000
9300
9300
8900
8200
9600
9500
7800
9400
9300

8300
9000
9400
8600
8600
9200

D-

7400
9000
9400
9400
8900
9200

E-

9600
9400
9200
9400
9000
9100

F-

9100
8900
9000
8700
8800
8800

G-

K \Proiects\132193XH\Gamma Survey Spreadsheet.xls



Gamma Survey Spreadsheet

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14

13
12
11
10
§
B
7

6
5
4

3
2

8300
7900
6900
7000
78CO
7900
8300
7700
8000
8000
8500
8400
8300
8600
8500
81CO
8SCQ
soco
9CQJ
3CCO
9200
9200
8100
6COO
7300
97CO
36GO
9500
8900
8350
ScCO

i ; S~CO
i'AV • D

7100
7900
7400
8100
8400
8100
8100
7680
8700
8500
8500
8500
9000
8600
8700
8500
89OO
8300
9000
8200
7700
7900

C

7800
7800
7100
7300
9200
8000
7900
8600
8500
8600
8500
7800
8700
8700
8500
8900
8900
7900
9000
8000
7200
8000

B

7900
7500
7300
7500
8700
8300
7800
8500
8500
8500
9100
8500
8700
8700
9400
8200
8700
8700
7300
7300
8300
8400

A

8700
8400
8600
8100
9000
9700
9700
9100
9500
9700
9200
9800
9800
9400
9700
9000
9600
9800
9100
9100
8900
8800

A-

9100
9700
8700
8700
9100
9700
9700
9600
9800
10200
9100
10200
9700
9400
9400
9700

9600
9200
9400
9000
9000
8300

B-

10000
9100
8500
9100
9000
9800
9900
10400
10600
9500
8800
8400
9700
10200
10400
10700
11000
9500
9800
9000
8400
9100

C-

9300
9000
8900
9500
10800
10500
11800
10700
9500
9100
8500
8800
8400
8900
9800
9600
10100
8900
9100
8900
8600
8700

D-

9200
8900
8900
9200
9100
10000
10600
116OO
9400
9300
9400
9600
10100
9800
8900
8800
8900
8600
8700
9200
8600
8700

E-

8700
8600
8800
8900
8800
8900
9600
12100
10200
9200
9000
9100
9200
9100
9100
9100
9200
9100
8000
7900
8200
8800

F-

9000
9000
9400
9200
9300
8700
8600
8400
8600
9000
8700
8800
8700
8100
7900
9400
8700

G-

10



Gamma Survey Spreadsheet

1

1̂

ww
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76
75
74

E 73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

H- I- J- K- L- M- N- O- P- Q- R-
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32
31
3D
2S
28
27
26
25
24
23
22
21
20
19
18
17

8800
9700
9100
3200
8900
86CO
8900
88OO
8700
9000
9200

i£ &3CO
151 5CCO
li
13
12
T1

10
9
3
rf

6
5

S-CQ
3-WG
9200
8900

9500
9600
9200
9100
8500
9000
9200
8800
8700
8500
8300
8500
8600
11800
9100
9000
9600

9800
9700
8500
8900
9200
8600
8700
8700
7800
7900
8200
8300
8900
9200
9300
8900
9000

9400
9600
8400
8500
8400
8700
8300
9600
8800
8700
10000
8800
7800
8900
8800
8800
8800

9800
9800
8700
9200
8900
8400
8700
9700
8400
9800
9300
8600
8600
9200
9000
9000
8100

9000
8900
8500
9400
8300
8700
9300
9500
9400
9400
8400
8800
8700

9100
10000
8800
9100
9100
8300
9300
8900
9100
9300
9400
8200
8000

8900
9300
8400
9400
8100
7900
8800
8700
9000
11600
13900
7800

9000
8000
8600
8100
7900
8300
8900
9700
9000
8800
8600
6900

8000 7600
8400 8300 8100 7800

7400
7600
7400
7800
7700
7800
8000
7800
7800
7700
8300
8300
8200
8800

Jr.

VViV J- M- o- p- Q- R-

I Scr»*2jr««t « 12



APPENDIX B

DOWNHOLE GAMMA READINGS



NORTHERN AREA DOWNHOLE GAMMA DATA

| Boring
Number

12
12A
13

13A
13B
14
15
16
17
IS

18A
18B
19

19A
19B
19C
19D
19E

Location
(site 5 meter grid)

MM-66
MM-665
PP.5-66.5

PP-67
005-67
PP-62.5

SS.5-58.25
LL-59

MM-61
SS-50.5

TT.5-51.5
TT.5-5.0
OO.5-51
00.5-51.5

PP-51
OO.5-50.5
OO.5-52.5

00-51
19F ! NN.5-51

Depth
(feet)

9'3"
9-4-

9T
9'5~
9-4-

9'3"
8'8"
9'6"
9'3"

91

9-4-

9'7"
9" 4"

91

9T
9'5"
9T
9'5"
9'5"

Gamma Exceedance
Intervals

(feet below ground surface)
0 - 1.5'
0-1'

—
0-21

—
—
—
—
—

0-2'

—
—

0-5'
2-6'

—
—
—

1.5 - 41

—

Highlighted borings/depths exceed USEPA cleanup level.



_ 08/17/01 FRI 10:55 FAI 815 485 4433 STAN HUBER CONSL

Date:
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Technician
Operational Check _

Cutoff Value = 7. lpCi/gm=* ol'V.V
5,574 counts per 30 Sec. S-U*l, ^

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

.7/Jjry
/O£z^

&/-3-L• v^v*/?
HW

43o<?
V*t f0?;3*

y * o 3
V f c ^ d

4VV1
3^^

^/5?
g / 4 /

V/off
vv/a

M^o-?

Depth - FEET
15.5
16

16.5
17

17.5 •
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

•



08/17/01 FRI 10:55 FAI 815 485_4433 STAN HUBER CONSL

Date: 0 Technician

Instrument Model #
Serial *

Probe Model*
Serial *

• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Boring
\ -

Operational Check CL"?3o rf^

Cutoff Value = 7. IpCi/gm =-* c+\^
5,574 counts per 30 Sec. S4t»/;

.25-
(Max Depth? ft)

</"
Depth - FEET

05
1

1 5
2

25
3

3.5
4

4 5
5

55
6

6.5
7

7.5

I 8

85
9

9.5
10

10.5
11 '

11.5
12

125
13

135
14

14.5
15

Counts per 30 Seconds

in*
3*01

Sosc,
i?*o

2<)<//
LJ-^yv

WM} 'wc,y
T,tt>

V/^r
Vvi/

V^v

^JTJ-J
<yv/?

Vdir J

V ^ ' V
f/oi

5-IC,L

Depth - FEET
15. 5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

295
30

Counts per 30 Seconds

'•
»

• ••*•"

• ..*/



HUU-1 r—

08/17/01 FRI ̂0:55 FAI 815 485 4433 STAN HUBER CONSL i]006

Date: 0 Technician
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Liidlum 2221
126497
PR 44-10
171991

Boring #

Operational Check '] 3./ ^ &

^ Cutoff Value = 7. IpCi/gm = *>
5,574 counts per 30 Sec.

£,£
(MaxDepth*) ft)

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

V\to
OJ/^

tMt
' ' S i o c

a^r "
1^/5-

'Z.S'^i
xy^y

^J-/-7-
a ^j ,<r

^ ? ^ ?
2Y?^

2/1-1i2^r
1/51

'Z/^-^
^ / ^ ^

/^r*-

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20 -.

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



08/17/01 FBI 10:56 FAI 815 485 4433 STAN HUBER CONSL @007

Date: 0 %/N/O
Instrument Model #

Serial # 126497
Probe Model # PR 44-10

Serial # 171991
• Shielded (21

Boring

lot.Technician
Operational Check

Cutoff Value = 7. IpCi/gm =
5,574 counts per 30 Sec.

ft)
J"

Depth - FEET
0.5

1
15
2

25
3

3.5
4

45
5

5.5
6

65
7

7.5
8

8.5
9

95
10

105
11

11.5
12

12.5
13

135
14

14.5
15

Counts per 30 Seconds

2VT °t}-J-
^^9 Tlo

£/•?' / If. -
; n ; ? V *
«/ .>c ;^

^^0 ẐY/5
^(./f

2Y, 2<?
2^/2-

z^^r
ZoicT

T-l-^?
z,*? r

%3Z--L
z^,r^

• ^2 TV
T,T-?0

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

•

-



08/17/01 FRI 10:56 FAI 815 485 4433 STAN HUBER CONSL ©008

Date: 0
Instrument Model f#

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum2221
126497
PR 44-10

~ %
\ 1

Technician U?i,
Operational Check \T-\Vo r,^

Boring

Cutoff Value = 7. lpCi/gm = * a I.V^-U
5,574 counts per 30 Sec. 54^ • '"<•

(Max Depth ? ft)
9"

Depth - FEET
0.5
1

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

T-^r
UL£$-

10C.I
l<?Vtf

:mi
2JM/

1V/1
2<r?>

z-Y^fr
Z3^7fi

e^r
i V ^ x

'^^^
^3/f

^<:?^?
u/r
^^?Tu/<»

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



08/17/01 FRI 10:56 FAX 815 485 4433 STAN HUBER CONSL @ 010

Date: Of/fl/fr '
Instrument Model # Ludhnn2221

Serial # 126497
Probe Model # PR 44-10

Technician ToL
Operational Check 13-JVtfc/—

Serial # 171991
• Shielded (2")

Boring
&

# -

Cutoff Value = 7. IpCi/gra =•*
5,574 counts per 30 Sec.

(MaxDepthS ft)

V L"l/J«J

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4 5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

125
13

13.5
14

14.5
15

Counts per 30 Seconds

LL%3-(,
a<*<M

2^^2 I G 5 -
2.93V

31C1
1101-

m}
rtw

i^n
n-%

/ i j f «
J-/9^-

2.5"«2^
i3^/

2O71 '
i)$i

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



flUG-17-2001 12:18 STS
08/17/01 FRI 10:57 FAI 815 485 4433 STAN HUBER CONSL ©Oil

08//Y/0.Date:
Instrument Model #

Serial #
Probe Model #

Serial #
* Shielded (2")

Ludlum222I
126497
PR 44-10
171991

Technician To L>»
Operational Check

Cutoff Value = 7.1pCi/gm = •¥ cJ.V.-W
c? 5,574 counts per 30 Sec.

Boring #LL-tf (Max Depth ̂  ft)
£,"

Depth - FEET
0.5

I
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

Z£^V
^rz.

< / £ / ? ?
" yz^ *

3lW
23^

2^?r
>3V«

3jrzr
^&7-

•*>c,ii
, 3«V

^Ll^.
y^fcr.

J"^^-
jg«>

.<rz^i
.0^;

.5~3*-5

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30 V

Counts per 30 Seconds



08/17/01 FBI 10:58 FAl 815 485 4433 STAN HtjBER CONSL

Date Of* /1 5/0
Instniment Model »

Serial #
Probe Modd#

Serial #
• Shielded (2")

Ludhim2221
126497
PR 44-10
171991

Boring

Technician To\p
Operational Check J J */,C Jl

Cutoff Value = 7. lpCi/gm= Co.|:ir»U
5,574 counts per 30 Sec. 54^1. fy L

(Max Depth <? ft)

Depth -FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

115
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

VV.t^^
7 V / . 3 9 *a*. r<?£

M,£*r
5. V9£>
? </*7

P^3^
^ /6« -

' isy
I4??!;

>3^
5./WJ

/5VJL
n % o

2_T_3/
/«20

;^[,3
K$"8

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

205
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PUG-17-2001 12:18 STS
08/17/01 FRI JJLi57 FAX 815 485 4433 STAN HUBER CONSL ©012

Date:
Instrument M"odel #

Serial #
Probe Model #

Serial #
• Shielded (2")

Technician "jok tWOK

Ludlum 2221
126497
PR 44-10
171991

\

Operational Check ii.No

Cutoff Value = 7. lpCi/gm = * c«.l."L/vlrJ
5,574 counts per 30 Sec.

Boring #M/4-61 (Max Depth ̂  ft)
3"

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

v 12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

2_6 £t
2f91

lit*/ '
' 11&0

^yi:/ "
y/a*

3/Z?
2^,n

3//0 '
^ / v y

^OJ'
^^^

2-KK-L,
^.^A^

^ >^)C
^^r

2l^p-
1f.\/1

\

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



_ Qg/17/01 FBI 10:57 FAI 815 485 4433 STAN HUBEK U)>5L

Date:
Instmmcnt Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Boring

Technician
Operational Check *r*

Cutoff Value = 7. IpCi/gm = AT
5,574 counts per 30 Sec.

(Max Depth ^ ft)

Depth - FEET
05
1

1.5
2

2.5
^

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

115
12

125
13

13.5
14

14.5
15

Counts per 30 Seconds

Z^//
n^*

zyc/.-r
/ f f 3 £

i y*/
'' 2.75-6

j_rv/
/ f f ^ f

zc/^
2.ri.3

^ o ^ v ;
" /Wo

/6^V
/62.V

III!
/£Y6/a rs b

\LL°\

Depth - FEET
155
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



B 51 b
08/17/01 FRI 10:58 FAI 815 485 4433

OH l e. i ->

STAN HUBER CONSL ©015

Date: 8/IS/of
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum 2221
126497
PR 44-10
171991

Technician
Operational Check

'«*n

Cutoff Value = 7. lpCi/gm=-»i' c*.|;l
5^74 counts per 30 Sec. 5-/«./

Boring #' - (Max Depth ? ft)

Depth - FEET
0.5
1

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

^ A
•7 SV?

};£s-
? yo^

Jyvi
Z^2_-?-

x I V ?
mo

• / ?**
/ ?3a r

^05"
/^ 2 J-

j C9) 0 )
/ 6 6 ^

/ TJ53'
/ ^ < K ^

/_T67- '
/ . T 7 7

/75>
.. .

•

• •

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counls per 30 Seconds



HJLJ-1 t-
08/17/01 FRI 10:58 FAI 815 485 4433 STAN HTJBER CONSL

Date: (g/V
Instrument Model #

Serial *
Probe Model*

Serial #
• Shielded (2")

Technician T«»W
Operational Check

Boring #

Cutoff Vahie = 7. lpCi/gm =
5^74 counts per 30

(Max Depth ̂  ft)
LJ"

•*»*

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

135
14

14.5 '
15

Counts per 30 Seconds

-?5*1.
Vf l lY S / S -
57JT0

^-33?
7^>^

?/rf<*
^-7-^7

^^ 3 a
Syv-?,

Si><r-2.f

£7oo
«/«T%

v«^
^ < Z l ^

^^LC
^•??->

^03^7

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



ftUG-17-20tfl 12:18
08/17/01 FRI 10:58 FAI 815 485 4433 STAN HUBER CONSL @017

Date: _ _
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Technician *T<>i>y
Operational Check tlV5"Z

C'A
CutoffValue = 7.1pCi/gm = c

5^74 counts per 30 Sec. c /s
00.5*-i '->

Boring # - (Max Depth ^ ft) I-'*-6

Depth - FEET
0.5
1

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Couius per 30 Seconds

2Mn
'1-Ltt

3/</«
O-K9

£2.9?
C1CL^

310?
701-0

<Hlf
K7W

I?-//
Gva

5^"S/
y^.n

37T/
^o f^

X4^?3
i Y > y

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counls per 30 Seconds



08/17/01 FRI 10:59 FAI 815 485 4433 STAN HUBER CONSL

*v̂

Date:
Instrument Model #

Serial n
Probe Model #

Serial #
• Shielded (2")

Ludhim2221
126497
PR 44-10
171991

Technician \o^ j
Operational Check lIVSl

Boring #

Cutoff Value = 7.1pCi/gm = *
5^74 counts per 30 See. i4w I , fVC.

(Max Depth °l ft)
6"

:xrv-

Depth - FEET
05
1

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

125
13

13.5
14

14.5
15

Counts per 30 Seconds

•ut-^.r
\^LOO

my
Q/C.C$).\r

V1VV
<vw

9^/
v^^a

V6^-s
u*i

we,*
I4W

UlVi
37,sV

1WI
31U

lyxi

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

.



AUG-17-2001 12:19 bib
08/17/01 FRI 10:59 FAI 815 485 4433 STAN HUBER CONSL ©020

Date:
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Technician To I;
Ludlum 2221
126497
PR 44-10
171991

Operational Check |Z N5"-2-

Cutoff Value = 7.1pCi/gm = * c*
5,574 counts per 30 Sec. •*/«»'

00.s--5i.sr
Boring # - (Max Depth ^ ft)

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13 •

13.5
14

14.5
15

Counts per 30 Seconds

vos
335-3

ayiv
it>n

Wi
V<rt l

4obs
V5-&I

3o^-S
1^1?

^>/>
1/1^ viro
• S T ^ V

'SS'GS
^^

H0.1
wvs

M'iGt

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



1-*JU-1
08/17/01 FRI 10:54 FAI 815 485_4433 STAN HUBER CONSL @002

*

Dale
Instrument Model £

Serial #
Probe Model #

Serial *
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Technician "ToW
Operational Check

Cutoff Value = 7. 1 pCi/gm = V c» I' '

5,574 counts per 30 Sec. S4*»l , f \fC

Boring #00 -S^l (Max Deptitf ft)
S"

Depth - FEET
05

1
1.5
2

2.5
3

35
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

WA
^<? /*

Vft?7
6f l?3

c/n
GUQ

k>S?i
ST-C*

^$1<i
vrV/

' <Jnr>T~
•z/W

^??^
W%

fit*
V3V

MiJ
Uf>V»

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.S
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

»



flUG-17-2001" 12=17 ST5- -
08/17/01 FRI 10:54 FAX 815 485 4433 STAN HUBER CONSL Si 003

Date: _08//5/o_f
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum 2221
126497
PR 44-10
171991

Technician
Operational Check _^ |?

Cutoff Value = 7.1 pCi/gm
5,574 counts per 30 Sec.

£V '• 'I /. £ /-

Boring # - (Max Depth ̂ (ft)

Depth - FEET
0.5

1
1.5 •
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

UoOl
^301

3 7 3 ?
HIM

WL
3l*o

3t//
5H«

SW
2ft Jiy^

ai-yc
J-?o?

2m
u/< iiyr
X^3S"

35"W-

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PUG-17-2001 12= 19 STS
08/17/01 FR1 11:00 FAI 815 485 4433 STAN HUBER CONSL i!022

Dale
Instrument Model 3

Serial #
Probe Model*

Serial #
• Shielded (2")

Ludlum2221

Boring

Technician
Operational Check _

Cutoff Value = 7.1pCi/gm =
5,574 counts per 30 Sec.

Depth ft)

c-t
«v

Depch - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

65
7

7.5
8

8.5 !
9

95
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

I ' AV

TOTflL P.22



SOUTHERN AREA DOWNHOLE GAMMA DATA

Boring
Number

B-l
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9

B-4/8
B-5A
B-3A
B-8A
B-8B
B-4A
B-4B

Location
(site 5 meter gird)

E-51.75
G-49.5

G.5-50.5
G.5-51.5
F.5-51.5

D.75-52.75
C.5-52.5
H.5-51.5
F-50.5
J-52.5
F.5-52

H.5-49.75
1.25-51.5

J-51.5
G.5-52

G.5-52.75

Depth
(feet)

8' 11"
8' 4"
10' 8"
6' 8"
9'4"
9' 8"
9' 8"

9' 10"
10' 1"
8' 7"
9'5"
8' 5"

9' 10"
9' 7"
9- 4«

8' 10"

Gamma Exceedance
Intervals

(feet below ground surface)
—

—
0 - 10' 8"
0.5 - 2.0'
4.5 - 6"

—
—

o-r
—
—
—
~

1.5-4.5'

—
4.5 - 5'

—

Highlighted borings/depths exceed USEPA cleanup level.

K \Projects\132193XH\T193H001.doc



flUG-10-2001 12=35 STS
08/10/01 FRI 11:13 FAI 815 485 4433

847 279 2535
STAN HUBER CONSL

P.02/17
i|002

Date:
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Technician
Operational Check

Boring # £ - )

Cutoff Value. = 7.1pCi/gm = * r&l.'LMrJ ft r
5,574 counts per 30 Sec. slt«l p ;pt (

(Max Deptli ? ft)
II"

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

LPSI

mo
t fo^G

Von
vim

<mc
4m

vs^s
</UT-

Vu^
M&bi

<jm
«wy?-

wi>
S-0>V|

1/^6
Wo

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PLO-10-2001 12:35
OS/10/01 FRI 11:13 FAX 815 485 4433

847 279 2535

STAN HUBER CONSL
P.02/17

81002

.

•Mi

Date O
Instniment Modd #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Technician
Operational Check

an

Cutoff Value = 7. 1 pCi/gm = * rfr I." I M» J ft
5,574 counts per 30 Sec. sft«l p-'pt, />

w» s

Boring # & - | (Max Depth
i

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

W^SI
H/lo

<V0«k
WoSl

y/v/
<mc

L/n*
VS^S"

^rt
WU^

%M
^n

s^^^-
»i>

SVW
w(.

4>1o

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

195
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



flUG-10-2001 12:35 STS
08/10/01 FRI 11:13 FAI 815 485 4433

847 279 2535
STAN HUBER CONSL

P.03/17
12)003

Date: (
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Technician Tob?
Operational Check ||Ludlum2221

126497
PR 44-10
171991 Cutoff Value = 7.1 pCi/gm = * c»' •L '•>*''

5,574 counts per 30 Sec, s ̂ ' f :f€ >
{>.'P* w-s

Boring # 8 -J (Max Depth 5 ft)

f \
o

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5 .
13

13.5
14

14.5
15

Counts per 30 Seconds

3-m
V 6 I X

V*5i
¥oV

^5/t
3^5-5-

^5-5
3ns

^0/2.
3ogy

35-^
3YXf

^/9v
"b/oi

•S ) 2 ) ^
3i3^f

Depth - FEET
15.5
16

16.5
17

17.5 •
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PUG-:e-2081 12=35
08/10/01 FRI 11:14 FAI 815 485 4433 STAN HUBER CONSL 12 004

Date: 0E/0 t/Q |
Instnunent Model # Ludlum 2221

Serial * 126497

Technician Tot

Probe Model #
Serial *

• Shielded (2")

PR 44-10
171991

Boring #

Operational Check || , V6 c.f»

Cutofif Value = 7.1pCi/gm =^
5,574 counts per 30 Sec.

(Max Depth /C/ft)
I"

2

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4 5
5

5.5
6

6.5
7

7.5
8

8.5
9

95
10

105
11

115
12

12.5
13

135
14

14.5
15

Counts per 30 Seconds

ISfTxi?
??,m
3V 5/1
i<y.sn
« , / y «
&y*i
* T S T

;&3«5
5L/655
M^OO

/ f . I^
I 3 . V ^ " >
/0 .63V
/tf 5"?'
R./O
l^.^U

11 .W
\ i .m
lo^^l
;«> ioi
«»^4

Depth -FEET
15.5
16

165
17

17.5
18

185
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



ftUG-10-2001 12:35 STS
08/10/01 FRI 11:14 FAX 815 485 4433

847 279 2535
STAN HUBER CONSL

P.05/17
iJOOS

Date: (
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Technician
Ludlum 2221
126497
PR 44-10
171991

Operational Check I / 8 V 6

Cutoff Value = 7.1 pCi/gm = *• •
5,574 counts per 30 Sec. s4*») p:p<-,

fa. W-.S i

Boring # 8 - 4 (Max Depth £ ft)

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

/oTO
12_£>I

ssm '
IS.^o

UM7.
36 M

3//0
?0&G

^^5-/
Q.8U

^6H
^ % C 5

•xn

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PLG-1B-2001 12:35 STS
OS/10/01 FBI 11:14 FAI 815 485 4433

847 279 2535 P.06/17
STAN HUBER CONSL

Date:
Instrument Model #

Serial #
Probe Model *

Serial #
• Shielded (2")

Ludhim2221
126497
PR 44-10
171991

Technician
Operational Check

Cutoff Value = 7.1pCi/gm =* c^l.'1/o.W
5,574 counts per 30 Sec. s4o I p :^

Boring # B - S" (Max Depth ^ ft)

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

55
6

65
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

T>00(,
^tt

1m
aii^

I?W5"
IU/

aw
3W

?>*5/
r&is

Jfc.^6«
•^i /*

41 ̂ V
"b/66

53o*
^^/v

Depth - FEET
15.5
16

165
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

265
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

f-'fe. S •



flUG-10-2001 12=36 STS
08/10/01 FRI 11:15 FAI 815 485 4433

847 279 2535 P.07/17

STAN HUBER CONSL

Date:
Instrument klodel #

Serial #
Probe Model #

Serial #
• Shielded (2")

Technician
Ludlum2221
126497
PR 44-10
171991

Operational Check }|

Cutoff Value = 7. lpCi/gm=* e»l.V-AfJ &
5,574 counts per 30 Sec. &k»' f •'P', Pi

p.'p* was u

Boring #8 -^ (Max Depth °\ ft)

v?;

•̂

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

X^b
wxi

^•tt
V'tfY

S/^
*aw

^^S^im
4U4

1V/5"
4i3>

V145-
VI/T

^^03
^OJL

.^5JlC.
Vo/0

^(/o
^Ll

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5.
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



fiUG-10-2301 12:36 STS
08/10/01 FKI 11:15 FAI 815 485 4433

847 273 2535
STAN HUBER CONSL

P.08/17
Qoos

Date: _
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

I
Ludlum 2221
126497
PR 44-10
171991

Technician
Operational Check

» ° r
I/

Cutoff Value = 7. IpCi/gm =* c J;ir»W C/
5,574 counts per 30 Sec. P-'f* ' PVC p.y

Boring #8-1- (Max Depth <) ft)
1-

Depth - FEET
05

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

IG^X
1S?5"

I^OT
1^30

^COO
!>S^O

}C51
X001

lT-11-
KT5

M5-A-
•O.M

^S^l
ivv

^14
43/V

4/^7
V,o»/

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds

.f -C,



ftUG-10-2001 12:36 STS
08/10/01 FRI 11:15 FAI 815 485 4433

847 279 2535
STAN HUBER CONSL

P.09/17
@]009

Date:
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum 2221
126497
PR 44-10
171991

Technician
Operational Check

Cutoff Value = 7.1 pCi/gm =* C0J;lr»4«J £
5,574 counts per 30 Sec. 3-W ?•)»«•

'

Boring # C -^ (Max Depth 1 ft)
h"

Depth - FEET
0.5

I
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

liJIUo
GUI

y«/*
H/JS

•im
$m

3W/4
Wo

^^5-
a^a

1^%
X^IV

?X??SY
!>m

^SftX
5^1

3^b4
^$l\

iVU

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



«jG-l£-20ei 12:36 bib
08/10/01 FRI 11:16 FAI 815 485 4433

r.
STAN HUBER CONSL

Dale: _ _
Instrument Model #

Serial #
Probe Model #

Serial *
• Shielded (2")

Ludlum2221
126497
PR 44-10
171991

Boring # Q -

Technician Tel»7 .9
Operational Check 11 11$

Cutoff Value = 7.1pCi/gm =¥"
5^74 counts per 30 Sec.

(Max Depth \0 ft)

•C
tv-

Depth - FEET
0.5

1
15
2

2.5
3

3.5
4

4.5
5

5.5
6

65
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

125
13

13.5
14

14.5
15

Counts per 30 Seconds

$^5
sii/

HSK
VST>

V^5
M/3C

3V36
Wtt

3L«/J-
->^v/

15T^
1?(,V

1><YY
!>-biv

^V/3
5^?>.

^01
•*S&*

\T«V
^>1

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

195
20

205
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



fll)G-10-2001 12:36 STS
08/10/01 FRI 11:16 FAX 815 485 4433

647 27? 2535
STAN HUBER CONSL

P.11/17
©Oil

Date: 0 fl/fl ^ /o I
Instrument Model # Ludlum 2221

Serial # 126497
Probe Model # PR 44-10

Serial # 171991
• Shielded (2")

Technician ToU $
Operational Check \^L US' f

Cutoff Value = 7.1 pCi/gm =*t Co- I' U «
5,574 counts per 30 Sec. S- l̂ f'f

Boring # g -5A (Max Depth ̂  ' ft)

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

x^xi
V7>

*>oG,i
^$0

\IIL
CIW

2-YtfT-
2.G03

3o^
^i^T-

^/^ 2W
l^ss-

^1^5
"illt

5 1^1
lop

3 Y 3 G

Depth - FEET
15.5
16

16.5
17

17.5 •
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



«JG-ie-2001 12=36 STS
08/10/01 FRI 11:16 FAX 815 485 4433

B47 279 2535 P. 12/17
STAN HUBER CONSL

Date _
Instrument Mode

Serial #
Probe Model #

Serial #
• Shielded (2")

Technician Tol? tttu«
Ludhim2221
126497
PR 44-10
171991

Operational Check

Cutoff Value = 7.1pCi/gm =*
5,574 counts per 30 Sec. f •

Boring #8 -3A (Max Depth

Depth -FEET
0.5

1
1.5
2

2.5
3

35
4

45
5

5.5
6

65
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

lo^3
33X0

3^0
VU11-

VLSt
3*)V7

l>/4^
V)8

lllV
WS-

3^-si
34*S

"i/Vo
"31 55

3C55"
37!̂

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



RUG-10-2001 12:36 575
08/10/01 FRI 11:17 FAI 815 485 4433

847 279 2535
STAN HUBER CONSL

P.13/17
0013

Date: Q% /o<\h I
Instrument Model # Ludlum 2221

Serial # 126497
Probe Model # PR 44-10

Serial # 171991
• Shielded (2")

Technician
Operational Check

Toby
11 |( S f

Cutoff Value = 7. IpCi/gm =*
5,574 counts per 30 Sec. p'p<

Boring # B -&4(Max Depdi ̂  ft)
lo"

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

^ors
1)6 V1

fm
TS&3

7,4.1^0
3G,^s?

R^l^L

;o.«*
S^SI

34oo
iS5^|l

^oc?i
aivs*

au^/
3>iS8

3i>isr
3^1

3.S-3*
3^>^^

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PLG-1B-2001 12=36 STS
08/10/01 FRI 11:17 FAX 815 485 4433

847 279 2535 P. 14/17
STAN HUBER CONSL

Date
Instrument Model #

Serial #
Probe Model*

Serial #
• Shielded (2")

Ludhim 2221
126497
PR 44-10
171991

Technician
Operational Check /i»v

Cutoff Value = 7. IpCi/gm =* cJ.'lr»M
5^74 counts per 30 Sec. ^ P :f*

Boring # 6 -MA(Max Depth °i ft)

1

Depth - FEET
0.5

1
15
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

105
11

11.5
12

125
13

135
14

14.5
15

Counts per 30 Seconds

X7-/S-
msr

l<VhX
-MIL

19-/7
Wo

V)VS
HW

Wl
5W

S3c?5-
4VVi

3VS~&
^t/?Y

3^31
3^n

3^0,
3VW

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



flUG-10-2001 12=36 STS
08/10/01 FRI 11:17 FAI 815 485 4433 STAN HUBER CONSL

847 P.15/17
@015

Date:
Instrument Model #

Serial #
Probe Model #

Serial #
• Shielded (2")

Ludlum 2221
126497
PR 44-10
171991

Technician "Toj>-y
Operational Check |3i US

Cutoff Value = 7. IpCi/gm =*
5,574 counts per 30 Sec. s

Boring #8 -36(Max Depth fft)

Depth - FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5 .
13

13.5
14

14.5
15

Counts per 30 Seconds

aicv
an>

w&
?3£6

v-m
5VU

S-/CS"
Yo6o

Y3<n
mt

VST-ft
^^0^^5/
M/n

VoSH
35-? 7

^7-6
JJ4V^

33??

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



08/10/01 FRI 11:17 FAI 815 485 4433 STAN HUBER CONSL © 016

Date:
Instnunent Model #

Serial n
Probe Model #

Serial #
• Shielded (2")

Lutflum2221
\ 26497
PR 44-10
171991

* Technician J
Operational Check ' i l f / 5 "

Cutoff Value = 7.1pCi/gm =* c«AV.-UJ
5,574 counts per30 Sec. 54«( -•--

Boring # fi -^6(Max Depth 5 ft)

Depth -FEET
0.5

1
1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

65
7

7.5
8

8.5
9

9.5
10

105
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

jmi
m>

mi
3^*3

T>lo<\
"^o?3

a^3f
a^?i

34SS
^W5V

13£*«
3^0*

2C5-4
W5-

3nr
3V/ 7

33^T

Depth - FEET
15.5
16

165
17

17.5
18

185
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



ftUG-10-2001 12:36 STS
08/10/01 FRI 11:18 FAI 815 485 4433 STAN HUBER CONSL

847 279 2S35 P.17/17
i)017

Date: 0 8 h°\ /0\
Instrument Model # Ludlum 2221

Serial # 126497
Probe Model* PR 44-10

Serial # 171991
• Shielded (2")

Technician "Tok^ 5k
Operational Check 11 \IS~

U/e.*

Cutoff Value = 7. lpCi/gm=-¥ cJ.
5,574 counts per 30 Sec. S4t*

£/•

Boring #6 -V/6(Max Depth S ft)

Depth - FEET
0.5
1

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

Counts per 30 Seconds

3-&S~M
111G

isw
&*Q(G u *̂S>§T)

U}5
30 «* 33 n
?>Cos-

3V ̂ V
3dtn

35?o
3^sX

3?/5
^«C^

•^i^T
1W

2T50

Depth - FEET
15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

20.5
21

21.5
22

22.5
23

23.5
24

24.5
25

25.5
26

26.5
27

27.5
28

28.5
29

29.5
30

Counts per 30 Seconds



PUG-ie-2001 12:35 STS
08/10/01 FRI 11:11 FAX 815 485 4433 STAN HUBER CONSL

847 279 2535 P.01/17
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APPENDIX C

GAMMA SPEC LABORATORY ANALYSIS

*



NORTHERN AREA LABORATORY ANALYSIS

Boring Location
Number !

12 t MM-66
12-A j MM-66.25

13 ! PP.5-66.5
13-B f OO.5-67

14 \ PP-62.5
15 ' SS.5-58.25
16 1 LL-59
IS SS-50.5
18 i SS-50.5

IS- A SS.5-51.5*
1S-B SS.5-50*
19 | OO.5-51

19-A i OO.5-51.5

Sample Depth
(feet)

1
1
1
1
1
1
1
1
7
1

2-3
1
1

19-A OO.5-51.5 i 7

PB-214 '
pCi/R
1.42
1.80
0.66
0.42
0.72
0.43
0.76
0.22
0.37
0.36
0.32
2.98
1.55
2.14

19-B PP-51 1 0.65
19-C i O0.5-50.5
19-D ! OO.5-52.5
19-E ! OO-51

1.5
1
2

0.99
0.98
1.19

Ac-228'
PG/R

12.6
6.71
0.46

Total Radium 3

pCi/g
14.02
8.51
1.12

0.36 ! 0.78
0.38 ! 1.10
0.23 \ 0.66
0.55
0.19
0.35

1.31
0.41
0.72

0.31 I 0.67
0.34 0.66
1.09 1 4.07
0.92 j 2.47
0.86 3.00
0.57
0.68
0.71

1.22
1.67
1.69

1.05 i 2.24
19-F \\.5-51 1 0.86 0.50 1.36

Grab PP-59 1 1.03 0.69 1.72

Borings 15-A and 17 were not sampled.

* Borings 18-A and 18-B were listed at TT-5 on chain of custody.

Highlighted samples exceed L'SEPA cleanup level.

1 Pb-224 is surrogate for Ra-226
2 Ac-22S is surrogate for Ra-228
3 Total Radium is Rz-226 plus Ra-228

TI«H001 doe



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
.GDR C Nuclide Activity Summary

Sample ID: 012896 STS LAKE SHORE EAST PP-62.5

Sample Si
Sampling
Sampling
Current D

ze
Start . . .
Stop . .
ate

Efficiency File. H:\GDR
ID 5

Eff.= l/[ 7.31e-002*En"

00
00
00

\EF
00

-2.

Gamma Fraction Limit >= .
Library Energy Tolerance.

1.28e+003 g
-00-00 00:00
-00-00 00:00
-00-00 00:00

FX500MAR.EFF
ml Marinelli

40e+000 + 7.

. . 10.00 %

. . 2.50

I Spectru:
I Countin
1 Buildup
1 Decay T

1 Library
1 ID. . .

89e+001*En

1 Decay

m File . .
g Start. .
Time . . .
ime [ OFF]

File. . .
.U, Th, &

H:\PCASPEC\012896.SPM
08-16-01 00:00
O.OOe+000 Hrs

. O.OOe+000 Hrs

H : \ GDR\ LIB\ UTHACK .LIB
Ac Natural Series + K

"8.95e-001]

Limit <=. . . .

02-01-01 12:00

8.000 Halflives

FINAL ACTIVITY REPORT

Nuclide

^Ra-223
U-235

/Th-234

Pb-212

^b-214

/Tl-208

xPa-234
rRa-226
/Ac-228

^Ra-224
xTl-210
yBi-211
^Bi-214

Energy
(keV)

94.90
Average :

93.35
185.72

Average:
92.38
92.80

Average:
77.11

238.63
Average :

241.98
295.21
351.92

Average :
510.84
583.14
94.66
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Average :

4
9
1
9
2
2
2
3
3
3
7
9
7
7
1
1
1
3

3
4
4
2
1
1
2
7

Cone + -
(uCi/g

.90e-007

.40e-008

.23e-006

.12e-008

.03e-006

.Ole-006

.04e-006

.79e-007

.78e-007

.79e-007

.19e-007

.90e-007

.046-007

.056-007

.30e-007

.39e-007

.30e-007

.49e-007

.85e-007

.23e-007

.06e-007

.90e-007

.88e-006

.71e-007

.03e-006

.06e-007

1 .OOsigma
)

+ -1
+ -1
+ -3
+-1
+-3
+-5
+ -5
+-2
+-1
+ -2
+ -2
+ -1
+ -4
+-2
+-1
+ -4
+ -1
+ -9

I
+-3
+ -7
+ -4
+ -1
+ -2
+ -1
+ -8
+-2

.29e-007

.59e-008

.23e-007

.59e-008

.77e-007

.296-007

.36e-007

.04e-008

.13e-007

.08e-008

.38e-008

.07e-007

.81e-008

.836-008

.126-008

.216-008

.16e-008

.18e-008

.D.Only

.376-008

.296-008

.44e-008
-32e-008
.02e-007
.17e-008
.14e-008
.63e-008

2
6

5

1

4

5

6
1
6

8
2
3
3

Halflife
(hrs)

.746+002

.17e+012

.78e+002

.066+001

.47e-001

.096-002

.706+000

.40e+007

.136+000

.696+001

.17e-002

.55e-002

.32e-001

Peaks
Found

i_

2

2

2

3

2

1
1
3

1
I

1
3

of
of

of

of

of

of

of
of
of

of
of
of
01

7
7

3

5

6

5

14
1

10

1
3
1
7
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012897 STS LAKE SHORE EAST MM-66.25

Sample Size 8.86e+002 g I Spectrum File . . H:\PCASPEC\012897.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En"-2.40e+000 + 7 . 89e+001* En~8 . 95e-001]

Gamma Fraction Limit >= . . . 10.00 % I Decay Limit <=. . . .
Library Energy Tolerance. . . 2.50

02-01-01 12:00

8.000 Halflives

FINAL ACTIVITY REPORT

Nuclide

Ra-223

yU-235

xTh-234

Pb-212

/Pb-214

/Tl-208

Energy
(keV)

Average:
83.78
94.90

Average:
89.95
93.35

185.72
Average:

92.38
92.80

Average:
74.82
77.11
87.30

238.63
300.09

Average:
74.82

241.98
295.21
351.92

Average:
74.97

277.35
510.84
583.14
66G.37

Cone + - l.OOsigma
(uCi/g }

]_

7
2
2
1
7
2
1
1
1
6
6
6
6
6
4
1
2
5
1
1
2
2
2
2
2
2

.05e-006

.16e-007

.90e-006

.91e-007

.40e-005

.30e-006

.50e-007

.20e-005

.19e-005

.21e-005

.62e-006

.65e-006

.65e-006

.65e-006

.65e-006

.466-006

.80e-006

.056-006

.45e-006

.51e-006

.56e-006

.216-006

.16e-006

.086-006

.46e-006

.17e-006

. 63e-006

+ -1
+ -1
+ -2
+ -3
+-8
+ -7
+ -3
+ -8
+ -1
+ -1
+ -6
-f-3
+ -2
+ -4
+ -7
+ -6
+ -4
+-6
+-1
+ -1
+-5
+ -3
+ -1
+ -2
+ -1
-t— 4
+ -I

.16e-007

.26e-007

.99e-007

.70e-008

.85e-007

.516-007

.71e-008

.74e-007

.23e-006

.24e-006

.96e-008

.796-007

.57e-007

.05e-007

.556-008

.OOe-007

.84e-008

.52e-007

.95e-007

.086-007

.67e-008

.726-008

.18e-006

.78e-007

.13e-007

.08e-008

.93e-007

Halflife
(hrs)

2.74e+002

6.17e+012

5.78e+002

1.06e+001

Peaks
Found

4.47e-001

5.09e-002

2 of 7

3 of 7

2 of 3

5 of 5

4 of 6

5 of 5
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Samole ID: 012898 STS LAKE SHORE EAST MM-66

Sample Size 9.29e+002 g | Spectrum File . . H:\PCASPEC\012898.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe + 000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En"-2.40e+000 . 89e + 001*En /v8.95e-001]

Decay Limit <=. . . .

02-01-01 12:00

8.000 HalflivesGamma Fraction Limit >= ... 10.00 %
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

Ra-223
/

/J-235

yTh-234

/Pb-212f

yPb-214
/

^1-208

Energy
(keV)

Average :
83.78
94.90

154.21
269.46

Average :
89.95
93.35

185.72
Average :

92.38
92.80

Average :
74.82
77.11
87.30

238.63
300.09

Average :
74.82
77.11
241.98
295.21
351.92

Average :
74.97
277.35

1
1
2
2
2
3
2
3
3
5
5
5
1
1
1
1
1
1
1
1
1
1
1
1
4
4
3

Cone +-
(uCi/g

.74e-006

.41e-006

.02e-006

.02e-006

.026-006

.61e-007

.16e-005

.22e-006

.lle-007

.30e-006

.27e-006

.34e-006

.27e-005

.286-005

.246-005

.216-005

.28e-005

.03e-005

.42e-006

.42e-006

.42e-006

.42e-006

.42e-006

.42e-006

.36e-006

.31e-006

.75e-006

l.OOsigma Half life
) (hrs)

+-1
+ -1
+ -3
+-4
+-1
+-5
+ -1
+-9
+-5
+ -1
+ -1
+ -1
+-9
+ -5
+ -3
+-5
+ -1
+ -7
+-6
+ -8
+-6
+-2
+ -1
+-6
+-5
+ -1
+-3

.14e-007 2.74e+002

.68e-007

.82e-007

.92e-007

.826-007

.226-008 6.17e+012

.17e-006

.60e-007

.24e-008

.12e-006 5.78e+002

.57e-006

.59e-006

.35e-008 1.066+001

.226-007

.66e-007

.416-007

.Ole-007

.69e-007

.02e-008 4.47e-001

.98e-007

.30e-007

.57e-007

.39e-007

.976-008

.05e-008 5.09e-002

.63e-006

.42e-007

Peaks
Found

4 of 7

3 of 7

2 of 3

5 of 5

5 of 6

5 of 5
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RSSI High Resolution Gamma Spectroscopy Analysis
== = = ====== = ===^=====: = = 2i = = = = == = = = === === = = === = := = = = = = =

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012899 STS LAKE SHORE EAST LL-59

Samole Size 9.95P+002 a
Sampling Start 00-00-00 00-00
Samoling Stop . . .00-00-00 00:00
Current n^t-p. . _ . .on-no-oo on:00

Efficiency File .H :\ GDR\ EFF\ 500MAR.EFF
ID 500 ml Marinelli

Eff .= l/[ 7. 31e-002* En"-2.

Gamma Fraction Limit >= .
Library Energy Tolerance •

406+000

. . 10.

. . 2

+ 7 .

00 %
.50

I Spectrum File . .
I Counting Start.

H:\PCASPEC\ 012899.SPM

I Buildup Time
1 Decay Time r OFF1 . . . .

1 Library File. . .
I ID. . . .U, Th, &

08-16-01 00-00
. O.OOe+000 Hrs
. O.OOe+000 Hrs

H:\GDR\LIB\UTHACK.LIB
Ac Natural Series + K

89e+001*£n~8.95e-001]

I Decay Limit <=. . . m

02-01-01 12:00

8.000 Half lives

FINAL ACTIVITY REPORT

Nuclide

AJ-235
^b-212
'

/Pb-214

,T1-208

/Ra-226
Ac-228
/

>Ra-224
/Tl-210

7Bi-211
•/Bi-214

K-40

TOTAL:

Energy
(keV)

185.72
Average :

77.11
238.63

Average:
241.98
295.21
351.92

Average :
510.84
5 8 ?. . 1 4
186.10

Average :
338.32
911.07
240.98
298.00
351.07

Average:
609.31
1120.30
1764.50
1460.80

1
4
4
4
7
7
8
7
1
2
1

5
4
5
1
1
2
7
7
8
1
1

1

Cone +-
(uCi/g

.146-007

.68e-007

.28e-007

.69e-007

.56e-007

.12e-007

.19e-007

.37e-007

.556-007

.176-007

.506-007

.54e-007

.456-007

.96e-007

.356-006

.99e-007

.12e-006

.61e-007

.16e-007

.79e-007

.046-006

.10e-005

.75e-005

1 . OOsigma

+ -2
+ -2
+ -1
+ -2
+-2
+ -1
+ -5
+-3
+-1
+-5
+ -1

I
+ -4
+ -8
+-5
+ -2
+-1
+ -9
+-3
+-3
+-1
+-9
+ -3

]

.07e-008

.59e-008

.416-007

.636-008

.83e-008

.21e-007

.64e-008

.396-008

.366-008

.19e-008

.41e-008

.D.Only

.52e-008

.59e-008

.31e-008

.306-007

.37e-008

.76e-008

.15e-008

.47e-008

.20e-007

.65e-008

.326-007

Halflife
(hrs)

6.17e+012
1.06e+001

4.47e-001

5.09e-002

1.40e+007
6.13e+000

8.696+001
2.17e-002
3.55e-002
3.32e-001

1.12e+013

Peaks
Found

1 of
2 of

3 of

2 of

1 of
2 of

1 of
1 of
1 of
3 of

1 of

7
5

6

5

1
10

1
3
1
7

1

uCi/g



'.J

?SS: Hi~r. P.escluticr. Garra Spectrcscopy Analysis

Q--ar.ru.- Techr.clogy
GD?._C Nuclide Activity Sumrary

Sa—le ": :i292C STS LAKE SHORE EAST ??.5-66.5

Sa—le Size ~.:le--C2 c

— _ _«« •.^^^»^»* "*" — "'*',— "*f* '̂ '̂ .'in

Spectrum File . . H:\PCAS

Buildup Time
Decav Time i OFF" . . .

?EC\:i2900.SPM
:=-i6-:i 00:00
C.G3e+000 Hrs
C.::e-C30 Hrs

IMA?..EFF ' l icrarv File.
iri-elli I'. . . ... Tr., i

J.\i:= UTHACK.LI3
:ural Series - K

j - O C l - Er.": . 95e-C01]

Decav limit <=. .

C2-:i-21 12:00

E.C2C Halflives•a rracticr.

Fl:iAL ACTIVITY REPORT

H a l f l i f «l.C:sior.a Peaks

c- - e - t -^
I . r 6 e - C 2 I

Average:

y::-::e
4:e-

. 2~e-

Average:

— 1 . c l e - C C B

--•;.-; 3e-:: =

5.05e-CC2
i .-;:•*-cc~
€ . 1 3 e - O D C

?. 3:
:. 3:
4.5:
3 . 3 :

• ce-
~ = e-

t i p_ - - C

—3 .-;-;e-::
" 2.55e-:;2
= 3 .32e -CDl



None



?.SS: Hi 3.-. r.escl-ticr. Gar-.a Spectrosc^py Analysis

Q-ia-tu.- Tecr.r.clogy
C-r?_C Nuclide Activity Suinniary

-=> — -a "- -'2?:' S73 LAKE SHSP.E EAST DC.5-c~?
~ —"•

a."le Sire ....... 5.€3e-::: c Spectra. File . . H:\ ?CAS?EC\ 212901 .SPM
arili-= Start ..... ::-:>:: ~::C: . Co--ting Start ..... 2£-lc-31 00:00
a---::ir.= Step ..... :j-C:-.Z :0:CC < 3-ildup Time ....... C.CDe-300 Hrs
ur'rer.t ":ate". ..... "-::-:: :::.: ^e=ay Tir.e ! 0?~ ..... C.CCe-000 Hrs

; ;;; r.l Xa r i r . e l l i II. . . .'J, Tr., i Ac Natura l Series - K

::'.= 1.; ~.31e-::2*Er.--:.-::e-::: - ~ . r se -C; i*Er . "3 .95e -DCi : C2-:i-21 12:00

arr-a T ra r t i r r . Lir.it >= . . . i ' . Z I \ 2eray Liriit <=. . . . S . C C C Half l ives
i c r a r v £r.-er~v Tclerar . re . . . Z . r T

FINAL ACTIVITY REPORT

Er.ergy Ccr.r -- l.::si~a H a l f l i fe Peaks

^c-2 L 4 Average : 4 . 2 2 e - Z C ~ —...'

Ar-22r Average:
3 3 5 . 3 2

erage: 4 .35e- : :~ - -2 .=2e- : := 3 . 2 2 e - C C l

VNKNCie: PEAKS

C.L. 3<=.



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

SarriDle ID: 012902 STS LAKE SHORE EAST TT.5-51.5

Sample Size 8.94e+002 g | Spectrum File . . H:\PCASPEC\012902.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File . H :\ GDR\ EFF\ 50OMAR . EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En"-2.40e + 000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

8.000 HalflivesGamma Fraction Limit >= .
Library Energy Tolerance.

. 10.00 % [ Decay Limit <=.
2.50

FINAL ACTIVITY REPORT

Nuclide

Jb-212
'\Pb-214
f

/tl-208
Ac-228
'>a-224
^1-210
Bi-211
/Bi-214
K-40

Energy
(keV)

238 .63
Average:

295
351
583
911
240
298
351
609

1460

.21

.92

.14

.07

.98

.00

.07

.31

.80

1
3
3
3
8
3
1
7
1
2
6

Cone +-
(uCi/g

.76e-007

.61e-007

.20e-007

.74e-007

.74e-008

.06e-007

.98e-006

.77e-008

.08e-006

.99e-007

.14e-006

1 . OOsigma
)

+-2
+ -2
+ -5
+ -2
+-1
+-4
+-3
+-1
+-8
+-2
+-2

.72e-008

.516-008

.15e-008

.87e-008

.286-008

.366-008

.07e-007

.25e-008

.24e-008

.75e-008

.816-007

Halflife
(hrs)

1.
4 .

5.
6.
8.
2.
3.
3.
1.

06e+001 1
47e-001

09e-002
13e+000
696+001
17e-002
55e-002
32e-001
12e+013

2

1
1
1
1
1
1
1

Peaks
Found

of
of

of
of
of
of
of
of
of

= „ = :

5
6

5
10
1
3
1
7
1

============

TOTAL: 1.05e-005 uCi/g

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



RSS: Higr. Resolution Ga=-_-a Spectroscopy Analysis

Quantum. Terr.r.olcgy
32R C Nuclicie Activity Su,— ary

Sa.™le '.Z: 3125.3 STS LAKE SHORE EAST SS-53.5

Sarp.e sire

Sarp.ir.g S-.c? .
Current 3ate

1.34e- 33 g ; SpeotruuT. File . .
3:33 : Count ing Star t . .
3:03 i Suiliup Tir.e. . .
3:3-3 3-ecay Tir.e ; OFF] .

:\PCASPEC\C12933.SPM
. . 05-16-31 03:00
. . . C.2Ce*000 H r s
. . . C.CCe-000 H r s

13. . . .J, Tn> i
>32R\11B\UTHACK.LIB
Natural Series -*• K

Eff.= 1"' ~."le-2C2*Er.'-Z 02-31-31 12:00

E.C33 Halflives

FINAL ACTIVI

.-.a Peaks

:&e-DC2
liie- DC 3

x---^ - -

of 5
of 13

or
„ £

iner 3sg.
ounts V.e

Ket
Garrr.a/se:



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012904 STS LAKE SHORE EAST SS-50.5 (I1)

S amo le Size . 9 . 3 3 e + 00? n
Sampling Start 00-00-00 OO'OO
Samoling Stop .00-00-00 00:00
Current n^r<=. . . .00-00-00 OOtOO

Efficiency File .H:\GDR\EFF\ 500MAR.EFF
ID 500 ml Marinelli

Eff .= l/[ 7.31e-002*En~-2.

Gamma Fraction Limit >= .
Library Energy Tolerance

40e+000

. . 10.

. . 2

+ 7.

00 %
.50

.__._,* _ —

| Spectrum File . . H:\PCASPEC\012904.SPM
I Counting Start . . . .
I Buildup Time
1 Decay Timp r OFF! . . . .

08-16-01 00:00
. O.OOe+000 Hrs
. O.OOe+000 Hrs

I Library File. . . H:\GDR\LIB\UTHACK.LIB
| ID. . . .U. Th, & Ac Natural Series + K

89e+001* En" 8. 95e-001]

I Decay Limit <=. . . .

02-01-01 12:00

8.000 Halflives

FINAL ACTIVITY REPORT

Nuclide

AJ-235
sPb-212
/b-214

/Tl-208
/-Ra-226
yfic-228

/Ra-224
Bi-2 1 1

/Bi-214

K-40

TOTAL :

Energy
(keV)

185.72
238.63

Average :
295.21
351.92
583.14
186.10

Average:
338.32
911.07
240.98
351.07

Average :
609.31
1120.30
1764.50
1460.80

7
2
3
3
3
1

3
4
3
3
y
4
4
4
6
7

1

Cone + -
(uCi/g

.92e-008

.82e-007

.72e-007

.736-007

.72e-007

.046-007

.486-007

.09e-007

.27e-007

.186-006

.46e-007

.45e-007

.14e-007

.596-007

.196-007

.936-006

.306-005

1 . OOsigma

+ -1
+ -2
+ -2
+-5
+-3
+-1

I
+-3
+ -7
+ -4
+ -2
+ -R
+-2
+ -2
+-9
+-7
+ -3

'

.70e-008

.586-008

.59e-008

.146-008

.OOe-008

.296-008

. D.Only

.916-008

.70e-008

.546-008

.91e-007

.64e-008

.65e-008

.99e-008

.38e-008

.186-008

.OOe-007

Halflife
(hrs)

6.17e+012 1
1.06e+001 1
4.47e-001 2

5.096-002 1
1.40e+007 1
6.13e+000 2

8.69e+001 1
3.55e-002 1
3.326-001 3

1.12e+013 1

Peaks
Found

of
of
of

of
of
of

of
of
of

of

7
5
6

5
1

10

1
1
7

1

uCi/g

UNKNOWN PEAKS

Energy
(keV)

Centroid Net
Channel Counts

Un-
certainty

C.L.
Counts

Bkg. FWHM
Counts (keV)

Net
Gamma/sec

None



Sarrle ": :125Z5 STS LAKE SHCP.E EAST TT.5-5C ;2'-3

5e-C:2 o Spectrur. File . . H:\?CAS?E~. CI2925.S?M

ZZ ::::C , Buildup Ti-e C.C-C-e-OCO Hrs

TXA?. .£"? Library File. . . H: \ 32?.-.. LIr, "JTrL-.CK.LIB
arir.elli ". . . .V, ~r., i Ac ;."3tur = l Series - K

:.2-c:-c: 12:00

ar.icr. Li-i. >= . . . '.Z.Z2 « "ecay Li-it <=. . . . -r.C" Halflives

FINAL ACTIVITY REPORT

r.rs

Average:

/T1-

j:i.E-: j.iie-:;- --2. •:?«-:: =
5r2.li ~.4cs-ZZ: --1.14e-ZZr 5.C5e-CC2
333.32 3.39e-::7 ---.CJe-Z:= €.15e-CCO

;?:.IZ "."le-ZZr --l.Zre-ZTr 2.1~e-C02

r.- C.L. Bkg. r<vHX Set
rtair.rv Cour.ts Crur.ts ;<eV 3sr-.a-se



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012906 STS LAKE SHORE EAST SS.5-58.25

Sample Size 9.60e+002 g | Spectrum File . . H:\PCASPEC\012906.SPM
Sampling Start 00-00-00 00:00 1 Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFT\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series -r K

Eff.= 7.31e-002*En"-2.40e + 000 + 7 . 89e+00.1* . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Energy
Nuclide

/•U-235
xPb-212
/Pb-214

/Tl-208
XRa-226
^Ac-228
/Ra-224
/Tl-210
yBi-211
^Bi-214

K-40

TOTAL:

(keV)

185.
238.

72
63

Average :
295.
351.
583.
186.
911.
240.
298.
351.

21
92
14
10
07
98
00
07

8
2
4
4
4
9

2
2
1
1

Average: 4
609.

1120.
1460.

31
30
80

4
4
9

1

Cone +-
(uCi/g

.88e-008

.026-007

.316-007

.946-007

.066-007

.046-008

.326-007

.29e-006

.206-007

.17e-006

.29e-007

.24e-007

.826-007

.14e-006

.42e-005

1 . OOsigma

+ -1.
+ -2.
+-2.
+ -4.
+-3.
+-1.

I .
+-5.
+ -3.
+ -1.
+-8.
+ -2.
+ -2.
+ -8.
+-3.

>

73e-008
69e-008
57e-008
86e-008
02e-008
41e-008
D.Only
066-008
04e-007
18e-008
69e-008
72e-008
87e-008
68e-008
22e-007

6
1
4

5
1
6
8
2
3
3

1

Halflife
(hrs)

.17e+012

.06e+001

.476-001

.09e-002

.406+007

.13e+000

.69e+001

.17e-002

.55e-002

.32e-001

.12e+013

Peaks
Found

1
1
2

1
1
1
1
1
1
2

1

of
of
of

of
of
of
of
of
of
of

of

7
5
6

5
1

10
1
3
±

1

1

uCi/g

UNKNOWN PEAKS

Energy
(keV)

None

Centroid Net Un- C.L.
Channel Counts Certainty Counts

Bkg.
Counts

FWHM
(keV)

Net
Gamma/sec



5"

?.S3I Higr. ?.escl-ticr. C-a—.a Spectrosccpy Analysis

sry

?a™le Size . . .
ra—li" Start. .
?2=plir.5 Step . .
:-rrer.t :ate. . .

• . £ = e - C C 2 g Spectrun Tile . . H:\PCASPEC\C12907.SPM
::-:: CC: : : C = _r.tir.g Start CS-16-G1 00:03
::-.: ZZ:ZZ • B-^ild-J? Time C.CGe+OCC Hrs
::-:: Z Z : Z Z ^ecay Tir.e [OFF] C. C C e ^ O C Q Hrs

Xanr.ell i " . . . .U, Th, i Ar N a t u r a l Series * K

r. Iir.it >= .
y To le rance .

'.55e-C::*Er."B.55e-001." C2-il-OI 12:00

» 2ecav Liru.t < = . . . . =.C2C Half lives

FINAL ACTIVITY 3EPORT

Halflif?
!hrs!

?ea<s

Averaae: 5.:~e-::6 --~.34e-::~ 5."736-002

Average:

cf 3

Average:
- ' _ a?

- i f - ^i

295.21
3:1.92

Average:
4̂.~9~

5IC.34
5:3.14
94 ,6€

Irc . 1 2
Average:

.4e-
I3e-



UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



/erage :

33-;. 06
112C.33
L 2 3 5 . 1 C

e-
e-

~* -*

- . e - D C 2
-2-35 3.32e-221

. - S~" w ** -

•le-*.'.

-.arr.*! Co-r.-S Cer.air.-y Counts Counts
Net

arr-.a/se:



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Samole ID: 012908 STS LAKE SHORE EAST 00.5-51.5 (71

Sample Size 6.58e+002 g | Spectrum File . . H:\PCASPEC\012908.SPM
Sampling Start 00-00-00 00:00 1 Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002*En"-2. 40e+000 + 7 . 89e+001* En~8 . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit < = . . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

^Ra-223
/J-235

/Th-234

^Pb-212

xPb-214

..Tl-208

^Pa-234

^c-228

Energy
(keV)

94.90
Average :

93.35
185.72

Average:
92.38
92.80

Average :
74.82
77.11

238.63
Average :

74.82
77.11

241.98
295.21
351.92

Average :
74.97
510.84
583.14
94.66

186.10
Average :

338.32
911.07
969.11

1
2
2
2
4
4
4
8
8
8
8
2
2
I
2
2
2
2
2
3
2
7

8
9
8
8

Cone +-
(uCi/g

.02e-006

.84e-007

.57e-006

.77e-007

.24e-006

.21e-006

.27e-006

.556-007

.57e-007

.55e-007

.556-007

.14e-006

.36e-006

.986-006

.20e-006

.20e-006

.12e-006

.75e-007

.59e-007

.956-007

.63e-007

.31e-007

.65e-007

.50e-007

.26e-007

.90e-OC7

l.OOsigma Halflife Peaks
) (hrs) Found

+ -2.
+ -3.
+ -5.
+ -3.
+-6.
+ -9.
+ -9.
+ -4.
+ -3.
+ -1 .
+ -4.
+ -4.
+-5.
+ -3.
+ -2.
+-9.
+-6.
+ -2.
+ -9.
+ -8.
+ -2.

I .
+-6.
+ -1 .
+-8.
+-1 .

36e-007 2.74e+002 1 of 7
19e-008 6.17e+012 2 of 7
93e-007
20e-008
91e-007 5.78e+002 2 of 3
71e-007
84e-007
09e-008 1.06e+001 3 of 5
08e-007
82e-007
24e-008
99e-008 4.47e-001 5 of 6
30e-007
14e-007
04e-007
85e-008
20e-008
54e-008 5.09e-002 3 of 5
60e-007
27e-008
67e-008
68e-007 6.70e+000 1 of 14
D.Only 1.40e+007 1 of 1
10e-008 6.13e+000 3 of 10
46e-007
20e-008
17e-007



Average:
£G9.'31
-€5.36
112:.3:
1232.1C
1'64.50
1460.30

— 2.5^e-i^

--:.5-;e-::E 2.22e-::i
--c.33e-:C5

— 4.C3e-C" 1.12e-C13

keV Ga—.3 'sec



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012909 STS LAKE SHORE EAST 00.5-51.5 (1.

Sample Size 6.50e+002 g | Spectrum File . . H:\PCASPEC\012909.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Mrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe + 000 Hrs

Efficiency File.H:\GDR\EFF\ 500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= l/[ 7.31e-002*En"-2.40e+000 + 7.89e+001*EnA8.95e-001]

Decay Limit <=. . . .Gamma Fraction Limit >= ... 10.00 %
Library Energy Tolerance. . . 2.50

02-01-01 12:00

8.000 Halflives

FINAL ACTIVITY REPORT

Nuclide

/Ra-223
*J-235

^h-234

/Pb-212

^Pb-214

^Tl-208

-fa-234
^a-226
Ac-228

Energy
(keV)

94.90
Average :

93.35
185.72

Average:
92.38
92.80

Average :
74.82
77.11

238.63
Average :

74.82
77.11

241.98
295.21
351.92

Average :
74.97
510.84
583.14
94.66

186.10
Average :

338.32
911.07
969.11

8
2
2
2
3
3
3
9
9
9
9
1
1
1
1
1
1
2
2
2
2
5

9
7
9
6

Cone +-
(uCi/g

.15e-007

.546-007

.05e-006

.486-007

.37e-006

.35e-006

.40e-006

.17e-007

.17e-007

.16e-007

.17e-007

.55e-006

.86e-006

.45e-006

.51e-006

.57e-006

.556-006

.78e-007

.766-007

.526-007

.806-007

.Sle-007

.256-007

.526-007

.97e-007

.756-007

l.OOsigma Halflife
) (hrs)

+ -2
+-3
+ -5
+-3
+-6
+-9
+-9
+-4
+-2
+ -1
+-4
+-4
+ -4
+ -3
+-1
+-8
+-5
+-2
+-7
+ -7
+-2
+-1

I
+ -6
+ -1
+ -7
+ -1

.34e-007 2.74e+002

.18e-008 6.17e+012

.886-007

.19e-008

.856-007 5.78e+002

.626-007

.75e-007

.406-008 1.06e+001

.556-007

.89e-007

.596-008

.356-008 4.47e-001

.406-007

.256-007

.70e-007

.756-008

.35e-008

.20e-008 5.09e-002

.96e-007

.78e-008

.306-008

.67e-007 6.70e+000

.D.Only 1.406+007

.lle-008 6.13e+000

.426-007

.90e-008

.32e-007

Peaks
Found

1 of 7
2 of 7

2 of 3

3 of 5

5 of 6

3 of 5

1 of 14
1 of 1
3 of 10



».2-224 24C.93
f -2" 295. CC

5- -2 14 Average:
£C9.31
112:. 3C
* *^ ** f c ^. • Sn . 3w

•>4: 1460.90

2 . 5
~ ^

4 . 4
1 . j
1 . 2
1 .4
1 . £
9. 5

~e-
1 8~
- o —

Ie-
5e-
£e-
2e-
4e-

w „.£ — 3 -23e-::~ £.69e-D01
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*
"

-
2
2

:

.̂
w

w

-2

£
£
£
£
£

6

--1
— 4
— 5

— 1
— 1
--4

.54e-

.=5e-

. 31e-

. 64e-

. 91e-

.23e-

::~
:: =
D?5
V ̂

C3~
D0~

3 . 55e-C
3.32e-C

1 .12e-C

C2
01

13

1 of
1 of
~£

3 o*

1 of

:Ci/ =

>CCWX PEAKS

B<c. Net
, .<eV



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012910 STS LAKE SHORE EAST PP-51

Sample Si7P . 7.95p+nO? a 1 Sne^trum File . . H:\PCASPEC\012910.SPM
Sampling Start 00-00-00 00:00 | Counting Start. . .
Samoling Stop . . . 00-00-00 00:00 | Buildup Time. . . .
Current- n^rp nn-OO-OD 00:00 1 DPCSV Time F OFF1 . .

. . 08-16-01 00-00

. . . O.OOe+000 Hrs

. . . O.OOe+000 Hrs

Efficiency File .H :\GDR\ EFF\ 500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli 1 ID. . . .U. Th. & Ac Natural Series + K

Eff .=

Gamma

l/[ 7. 31e-002* En~-2

Fraction Limit >=
Library Energy Tolerance

.406+000 + 7. 89e+001*En"8. 956-001]

. . . 10.00 % | Decay

. . . 2.50
Limit <=. . .

02-01-01 12:00

8.000 Halflives

FINAL ACTIVITY REPORT

Energy
Nuclide (keV)

xPb-212
Pb-214

/

^1-208

^Ac-228

J;a-224
XT1-210
^i-211
^Bi-214

K-40

TOTAL:

Energy
(keV)

238.63
Average :

241.98
295.21
351.92

Average:
510.84
583.14

Average :
338.32
911.07
969.11
240.98
298.00
351.07

Average:
609.31

1764.50
1460.80

Centroid Net

Cone +- l.OOsigma
(uCi/g )

5.45e-007 +-3. 17e-008
6.52e-007 +-3.16e-008
1.07e-006 +-1.47e-007
6.74e-007 +-6. 38e-008
6.17e-007 +-3. 75e-008
1.75e-007 +-1. 546-008
2.146-007 +-6.48e-008
1.72e-007 +-1. 59e-008
5.69e-007 +-4. 59e-008
6.166-007 +-9. 616-008
5.47e-007 +-6. 04e-008
5.80e-007 +-1.05e-007
2.02e-006 +-2. 78e-007
1.64e-007 +-1. 556-008
1.77e-006 +-1. 08e-007
7.51e-007 +-3. 526-008
7.33e-007 +-3. 71e-008
9.226-007 +-1.13e-007
9.09e-006 +-3. 63e-007

1.57e-005 uCi/g

UNKNOWN PEAKS

Un- C.L.
Channel Counts Certainty Counts

Halflife
(hrs)

1.06e+001
4.47e-001

5.09e-002

6.13e+000

8.696+001
2.17e-002
3.55e-002
3.32e-001

1.12e+013

Bkg. FWKM
Counts (keV)

Peaks
Found

1 of 5
3 of 6

2 of 5

3 of 10

1 of 1
1 of 3
1 of 1
2 of 7

1 of 1

Net
Gamma/sec





RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012911 STS LAKE SHORE EAST 00-51 (2')

Sample Size 8.44e+002 g I Spectrum File . . H:\PCASPEC\012911.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= l/[ 7.31e-002*En"-2.40e+000 + 7.89e+001*En~8.95e-001]

Decay Limit <=. .

02-01-01 12:00

8.000 HalflivesGamma Fraction Limit >= .
Library Energy Tolerance.

10.00 %
2.50

FINAL ACTIVITY REPORT

Nuclide

xW-235
J'b-212

^1-208

xRa-226
^Ac-228

^a-224
/Tl-210

Bi-214

Energy
(keV)

185.72
Average :

74.82
77.11
238.63

Average :
74.82
77.11
241.98
295.21
351.92

Average :
74.97
510.84
583.14
186.10

Average :
338.32
911.07
969.11
240.98
298.00
351.07

Average :
609.31
1120.30
1764.50

1
9
9
9
9
1
8
1
1
1
1
~)

2
2
2

I
I
I
9
3
2
3
1
1
1
1

Cone + -
(uCi/g

.44e-007

.71e-007

.72e-007

.71e-007

.71e-007

.19e-006

.346-007

.06e-006

.77e-006

.16e-006

.16e-006

.74e-007

.80e-007

.63e-007

.75e-007

.05e-006

.03e-006

.09e-006

.826-007

.35e-006

.81e-007

.336-006

.146-006

.lle-006

.10e-006

.47e-006

1 .OOsigma

+ -2.
+ -3.
+-2.
+ -1.
+-3.
+ -3.
+-3.
+-2.
+-1.
+ -~l .
+ -4.
+ -1.
+-6.
+-6.
+-2.

I.
+-5.
+-1.
+ -7.
+ -1.
+-2.
+-1.
+-1.
+-3.
+-4.
+ -1.
+-1.

)

38e-008
39e-008
16e-007
61e-007
52e-008
66e-008
71e-007
766-007
58e-007
21e-008
49e-008
92e-008
72e-007
90e-008
Ole-008
D.Only
19e-008
13e-007
Ole-008
06e-007
99e-007
75e-008
29e-007
97e-008
32e-008
41e-007
44e-007

Halflife
(hrs)

6.17e+012
1.06e+001

4.47e-001

5.09e-002

1.40e+007
6.13e+000

8.69e+001
2.17e-002
3.55e-002
3.32e-001

Peaks
Found

1
3

5

3

1
.3

1
1
1
3

of
of

of

of

of
of

of
of
of
of

7
5

6

5

1
10

1
3
1
7



'.-» _

"_~N:CJOX~N PEAKS

jj Er.erzv Cer.troio Net 'Jr.- C.L. 3kc. FKHX Net
<eV Cr.ar.r.el Counts Certair.ty Ccur.ts Counts (JceV; Gar^a/se:

.3



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012912 STS LAKE SHORE EAST 00-51 (71)

Sample Size 8.67e+002 g I Spectrum File . . H:\PCASPEC\012912.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= l/[ 7.31e-002*En"-2.40e+000 + 7.89e+001*EnA8.95e-001]

Decay Limit <=. . . .

02-01-01 12:00

8.000 HalflivesGamma Fraction Limit >= . . . 10.00 4
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

^5-235
Pb-212
*"

/•Pb-214

Jl-208

^Ra-226
Ac-228

f

^a-224
xTl-210
.Si-212

..xBi-211
^fii-214

Energy
(keV)

185.72
Average :

74.82
77.11

238.63
Average:

74.82
77.11

241.98
295.21
351.92

Average :
74.97
510.84
583.14
186.10

Average :
338.32
911.07
969.11
240.98
298.00
727.17
351.07

Average :
609.31
1120.30

2.
9.
9.
9.
9.
1.
1.
1.
1.
1.
1.
3.
3.
4.
3.

9.
8.
1.
9.
3.
3.
8.
3.
1.
1.
1.

Cone +-
(uCi/g

16e-007
94e-007
96e-007
95e-007
94e-007
39e-006
45e-006
62e-006
846-006
31e-006
38e-006
25e-007
15e-007
85e-007
lle-007

75e-007
30e-007
06e-006
OOe-007
49e-006
17e-007
62e-007
96e-006
27e-006
24e-006
43e-006

l.OOsigma

+ -2
+ -3
+ -2
+ -1
+-3
+-3
+-3
+-2
+ -1
+ -7
+ -4
+ -1
+ -6
+ -6
+-1

I
+-5
+ -1
+ -7
+-1
+-2
+-1
+ -1
+ -1
+ -4
+ -4
+ -1

.59e-008

.43e-008

.15e-007

.50e-007

.58e-008

.57e-008

.70e-007

.58e-007

.54e-007
-lle-008
.38e-008
.85e-008
.70e-007
.62e-008
.92e-008
.D.Only
.47e-008
.18e-007
.31e-008
.15e-007
.91e-007
-73e-008
.19e-007
.26e-007
.03e-008
.44e-008
.37e-007

6
1

4

5

1
6

8
2
1
3
3

Halflife
(hrs)

.17e+012

.OGe+OOl

.47e-001

.09e-002

.40e+007

.136+000

.69e+001

.17e-002

.Ole+000

.55e-002

.32e-001

Peaks
Found

1
3

5

3

1
3

1
1
1
1
3

of
of

of

of

of
of

of
of
of
of
of

7
5

6

5

1
10

1
3
2
1
7
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£ --1.33e-30
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C3_-t£ Certi ir . ty Courts Counts ifceV, Gama.se;
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Samole ID: 012913 STS LAKE SHORE EAST NN.5-51

Sample Size 8.56e+002 g I Spectrum File . . H:\PCASPEC\012913.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En"-2.40e+000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % I Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

^H-235
x-Pb-212

^b-214

^-Ra-226
^Vc-228

^Bi-211
xBi-214

K-40

TOTAL:

Energy
(keV)

185.72
Average:

77.11
238.63

Average:
241.98
295.21

. 351.92
Average:

510.84
583.14
186.10

Average:
338.32
911.07
240.98
298.00
351.07

Average:
609.31

1120.30
1764.50
1460.80

1
4
4
4
8
1
9
8
1
2
1

5
4
5
2
2
2
8
8
1
1
1

Cone +-
(uCi/g

.Ole-007

.78e-007

.19e-007

.Sle-007

.55e-007

.24e-006

.12e-007

.09e-007

.53e-007

.726-007

.43e-007

.Ole-007

.286-007

.31e-007

.356-006

.22e-007

.336-006

.786-007

.436-007

.046-006

.106-006

.186-005

1 . OOsigma

+ -2.
+-2.
+ -1 .
+-2.
+ -3.
+-1 .
+-6.
+-3.
+ -1 .
+ -5.
+-1 .

I.
+-5.
+ -9.
+-5.
+-2.
+-1 .
+ -1.
+ -3.
+ -3.
+ -1 .
+-1.
+-3.

'

08e-008
86e-008
316-007
93e-008
10e-008
446-007
13e-008
716-008
62e-008
69e-008
69e-008
D.Only
OOe-008
26e-008
93e-008
746-007
49e-008
07e-007
42e-008
726-008
37e-007
14e-007
84e-007

Halflife

6.
1.

4.

5.

1.
6.

8.
2.
3.
3.

1.

(hrs)

17e+012
06e+001

47e-001

09e-002

40e+007
13e+000

696+001
17e-002
556-002
32e-001

12e+013

Peaks
Found

1
2

3

2

1
2

1
1
1
3

1

of
of

of

of

of
of

of
of
of
of

of

7
5

6

5

1
10

1
3
1
7

1

1.96e-005 uCi/g
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012914 STS LAKE SHORE EAST O0.5-50.5 (1.5')

Sample Size 7.79e+002 g | Spectrum File . .
H:\PCASPEC\012914.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-16-01
00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000
Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000
Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . .
H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series +
K

Eff.= I/[7.31e-002*En"-2.40e+000 + 7.89e+001*EnA8.95e-001] 02-01-01
12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit < = . . . . 8.000
Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Energy Cone + - l.OOsigma Halflife Peaks
Nuclide (keV) (uCi/g ) (hrs) Found

/U-235 185.72 7.62e-008 +-2.48e-008 6.17e+012 1 of 7
Pb-212 Average: 7.56e-007 +-3.43e-008 1.06e+001 3 of 5

/ 74.82 7.56e-007 +-2.OOe-007
77.11 7.55e-007 +-1.44e-007
238.63 7.56e-007 +-3.59e-008

Pb-214 Average: 9.92e-007 +-3.41e-008 4.47e-001 4 of 6
77.11 8.91e-007 +-2.48e-007
241.98 1.32e-006-+-1.57e-007
295.21 1.10e-006 +-6.59e-008



?l

. t

351.92
,<TL-23s Average:

74.97
51C.34
583.14

â-226 186.10
^Ac-228 Average:

338.32
911.07
969.11

^a-224 240.98
•71-210 293.00
,31-212 727.17
,31-211 351.07
^£;-214 Average:

609.31
112C. 30
1764.50

j>4: 1460.30

TOTAL •

—

Energy Centroid Net
(keV" Channel Count

9
A,

2
-3_

6
£
6
7
2
2
7
2
S
3
5
s
•j

-

s

.28e-007

.57e-CC7

. 55e-C07

."?:e-C27

. 53e-OC7

.836-007

.93e-007

.576-007

.OSe-007

.516-006

.63e-007

.956-007

.57e- 05

. 4~e- 07

.45e- 07

.72e- 27

.2"e- Z~>

.2~e- 06

.79e-005

Un-
Certain

+-4. 17e-008
--l.SOe-OOB
--6. 23e-007
--5.24e-008
+-1. 886-008
I. D. Only

--5. 036-008
»- 1. 03e-C07
— 6.776-008
»-l. 09e-007
+-2.97e-007
»-1.60e-008
»-l. 08e-007
»-l. 20e-007
*-3.86e-008
^-4.19e-008
»-l. 39e-007
--1. 39e-007
--3. 706-007

uCi/g

•JNXNOWI PEAKS

C.L.
ty Counts

5.096-002 3

1.40e-*-007 1
6.13e»000 3

8.69e+001 1
2.17e-002 1
l.Ole+000 1
3.55e-002 1
3.32e-001 3

1.12e+013 1

Bkg . FWHM
Counts (keV)

of 5

of 1
of 1C

of 1
of 3
of 2
of. 1
of 7

of 1

Net
Garrr̂  'sec

r.e



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012915 STS LAKE SHORE EAST 00.5-52.5 (1.

Sample Size 6.65e+002 g I Spectrum File . . H:\PCASPEC\012915.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-16-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe + 000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En"-2.40e+000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 I | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

U-235
^b-212

/Pb-214

^T-l-208

^Ra-226
^Ac-228

^Ra-224
/-Tl-210
/Bi-211
xBi-214

Energy
(keV)

185.72
Average :

74.82
77.11

238.63
Average :

74.82
77.11

241.98
295.21
351.92

Average :
74.97
510.84
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Ave.rage :
609.31
1120.30
1764.50

1
7
7
7
7
9
1
7
1
1
9
2
2
2
2

7
7
6
7
2
2
2
1
9
1
1

Cone +-
(uCi/g

.42e-007

.56e-007

.57e-007

.55e-007

.56e-007

.81e-007

.05e-006

.14e-007

.39e-006

.06e-006

.27e-007

.42e-007

.43e-007

.97e-007

.38e-007

.06e-007

.53e-007

.78e-007

.30e-007

.63e-006

.57e-007

.67e-006

.02e-006

.93e-007

.09e-006

.i8e-006

1 . OOsigma
)

+ -2
+-3
+ -2
+-1
+ -4
+ -3
+-4
+-3
+-1
+-7
+-4
+ -2
+-7
+ -7
+-2

I
+-5
+-1
+ -7
+-1
+ -3
+-1
+ -1
+ -4
+ -4
+ -1
+ -1

.92e-008

.90e-008

.41e-007

.76e-007

.056-008

.78e-008

.14e-007

.03e-007

.66e-007

.56e-008

.60e-008

.07e-008

.50e-007

.62e-008

.15e-008

.D.Only

.52e-008

.18e-007

.37e-008

.17e-007

.15e-007

.846-008

.326-007

.OOe-008

.42e-008

.28e-007

.40e-007

Halflife
(hrs)

6.17e+012
1.06e+001

4.47e-001

5.09e-002

1.40e+007
6.13e+000

8.69e+001
2.17e-002
3.55e-002
3.32e-001

1
3

5

3

1
3

1
1
1
3

Peaks
Found

of 7
of 5

of 6

of 5

of 1
of 10

of 1
of 3
of 1
of 7



•j:::-c:c»f:: PEAKS

.er=v Cer.trciri Set "Jr.- 2 .L. 3<g. FKHX Net
<*V, C.-.ar.r.el Co-jr.ts Certair.ty Co-r.ts Counts i k e V l Gazr^a/sec



SOUTHERN AREA LABORATORY ANALYSIS

Boring
Number

B-l
B-2
B-2
B-3
B-3
B-4
B-5
B-5
B-6
B-6
B-7
B-7

B-3A
B-3A
B-4A
B-4A
B-4B
B-4B
B-4/ 8
B-4/ 8
B-5A
B-5A
B-8A
B-8A
B-8B
B-8B
B-8
B-8
B-9
B-9

Location

E-51.75
G-49.5
G-49.5

G.5-50.5
G.5-50.5
G.5-51.5
F.5-51.5
F.5-51.5

D.75-52.75
D.75-52.75
C.5-52.5
C.5-52.5

H.5-49.75
H.5-49.75

G.5-52
G.5-52

G.5-52.75
G.5-52.75

J-52.5
J-52.5
F.5-52
F.5-52

1.25-51.5
1.25-51.5

J-51.5
J-51.5

H.5-51.5
H.5-51.5
F-50.5
F-50.5

Sample Depth
(feet)
2' -5'

4'
7'
1'

8' -9'
1'
1'

6' -7'
r
9'
1'
3'
6'

3.5'-4.5'
l ' -2 '

6'
3"

5' -6'
l ' -2 '

6'
1'
6'

3' -4'
6'
r
6'

3.5' -4'
6'
r
7'

Pb-214 '
pCi/g

1.05
1.12
1.15
65.6
78.0
15.4
1.32
1.52
0.86
1.11
0.69
0.36
1.09
1.46
0.42
0.74
0.86
0.79
0.73
1.31
1.01
1.07
2.09
1.41
0.87
1.04
0.76
2.20
1.41
1.24

Ac-228 '
pCi/g
0.94
1.08
0.89
36.3
36.6
86.8
1.16
0.95
0.68
0.68
0.56
0.32
0.94
1.07
0.44
0.44
0.68
0.57
0.38
0.48
1.11
0.80
7.28
2.09
0.50
0.89
0.56
9.71
1.54
0.96

Total Radium 3

pCi/g
1.99
2.20
2.04
101.8
114.6
102.2
2.48
2.47
1.54
1.79
1.25
0.68
2.03
2.53
0.86
1.18
1.54
1.36
1.11
1.79
2.12
1.87
9.37
3.50
1.37
1.93
1.32
11.91
2.95
2.20

Highlighted samples exceed USEPA cleanup level.

1 Pb-214 is surrogate for Ra-226
2 Ac-228 is surrogate for Ra-228
3 Total Radium is Ra-226 plus Ra-228

K:\Projects\132193XH\T193H001.doc



P.SSI Higr. Fesclutior. Garr:a Spectroscopy Analysis

Quantur. 7ecr.r.c_cgy
G: = r Nuclide Activity Summary

:le IZ: C12225 STS LAK£ SHCR£ £AS7 52 4'

Sa.-r.ple Size . ? e~* ~«
*, ••» •* - .̂.
j MO \J \j .

- -\~ n »•«.,•> *-*
.' ~" ̂  - L.' w . w w

Spectru-T. File . . H:\?CAS?£C\ C12325 .SPM
Counting Start OS-14-C1 00:00
Buildup Time Q.3Ce*030 Hrs
Cecay Tine [OFF] C.C3e+000 Hrs

L ib ra ry File. . . H: \ GCR\ LI3\LTHACK.LI3
I". . . .'J, Tn, i Ac Na tu ra l Series •>• K

B.95e-OCl] C2-C1-3I 12:00

.::C HalflivesSecay _i

FINAL ACTIVITY REPORT

Energy H a l f l i f e
(h r s !

?ea<s

X" - - — -

*• ?c-2 1 4

--l-2-.r

.^ A c - *. 2 r

'Mi
'•"--. i

" £ - ~" "

lv--i3= •

~4 22

T T3 ml

Average :
~4 32

241 .95
1 "* ~" 2

* 5 " 92
Average:

T • C"T

:"C 34
533.14
155. 1C

Average :
335 .32
911.0'
959.11
24C.93
3 5 1 . C '

Average :

1 1 2 1 . 3 C

1 4 '. C . 5 Z

- . .a — - — *

' ' - --- - - --'

• ' - a _ - ',- ._-

• - a_ - - ; •

• • - e _ ' ' ; __-.

- i a_ - - ; -

.A * r • ̂  «j

- - - _i_ - - f __;

I . r3e-I I ~ --2

1 7"a— ""— *.~̂

'•--e~-- *"-

i.5~e-::= --4
Z.15e-"~ --1

"5 i O — ~ ~ f. —— "

• - a_ - - ; __•

:.~-e-::-: —4

" -i ° ~
- -0_

— ~ A —

- *0-

. 22e-

• ie_
~ ". a-

^ a —
; -e_

. £46-

-2c_

. ~5e-

. 53e-

. £2e-

. C5e-

.23e-

.69e-

. 32e-
5Ze-

= -0_

4Ce-

:2; c.l"e-D12

- » -

;;! *."e-oc:
r

-,-

."̂  —

r*. — J

::= =.:&e-::2
^ " M

2~a

::E 6.13e-OOD

OC~

CCT 3.55e-CC2
DCS 3.32e-001
3CP

•%--

::~ i.i2e-ci3

~ ~ - -

5 of c

3 cf =

1 cf I
3 of 1C

1 cf 1
1 cf
3 cf

- ^



TOTAL: 1.26e-005 uCi/g

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gairana/sec

None



P.SSI Higr. P.esc.uticr. C-ar.-a spectrcscopy Analysis

Cjuar.turr. Technology
G~?._C Nuclicie Act iv i ty Surmary

2326 STS LAKE SHORE EAST 32

5ar-.pl* Sice 6.42e-:22 g Spectrum File . . K:\?CAS?EC\CI2326.SPM
Sa.-rlin= Start 22-22-22 22:22 \ Counting Start 09-14-G1 00:00
Sa.-rlin= Stop 22-22-22 "2:22 Buildup Tine O.OOe+000 Hrs
Cjrre-t Cate. ::-::-:: ;:::: :ecay Ti-e [ OF" C.COe-000 Hrs

: ; . . . . ' ::: rl yar i r . e l l i II. . . ... ?h. i Ac Natura l Series - K

i::.= : ; ".2ie-::2'Er."-:.-;:e-::: - "•.=&e-:::*Er.~c.5~e-D3:L; DZ-CI-CI 12:00

;arr-a rracticr. Li-it >= . . . '.2.22 * ^ecay Li-it <=. . . . E.C2C Halflives
Licrarv Er.^r-v Tclerar.cs. . 2.~Z

"SAl ACTIVITY ?E?ORT

sigr.a .-.a.r.ire -ea.<s
!nrs! Fcuna

srase:

233.63 E.€?e-::"
Average: ~..'.le-22v --4.1Ie-j2E 4.4~e-02I 5 cf 6

533.14 2.6;e-::~ —2.25e-::=
^ri-2L-_ 13c.iC I.C.Cnly 1.40e-CD" 1 of

-.r-IIr Average: 5.3~e-::~ --€.: = s-::= €.13e-CCO 3 cf
^ 333.32 =.5Ze-::~ --1.25e-::~

43.99 :.34e-:i£ --2.3:e-::~ £.65e-001 1 of
/=:-:".-; Average: 1.12e-C;£ —4.S~e-C:= 2.32e-DDl

€Z9.31 I.Z9e-ZZ€ --5.43e-C:e
112C.3C l.Ile-ZZc —l.£5e-C:~



TOTAL: 1.52e-005 uCi/g

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



1

?.SS: Higr. Pescl-ticr. Ga™.a Spectrosccpy Analysis

O-jar.t.^ Tecr.r.slogy
G3?. C N-jclide Act ivi ty Sunnary

£a-"le I": C12327. STS LAKE SHORE EAST 33 I1

arx.e size .
ailing Start
arili" Stop

. Spectrun File
•. Counting Star:
\ Buildup Tine.
: Secav Tine [ D:

H:\PCASPErxC12327.SPM
. . . C8-14-C1 00:00

C.30e*000 Hrs
C.CCe- 'OOO Hrs

— • VA - • -a '

File. . . H:,G-=\LIB^UTHACK.LI3
."_", Tr., i Ac Natural Series - K

C2-C1-C1 12:00

5.CCC Halflives:-irra Frarticr. LiEit >= .
.irrary Er.er^y Tolerance.

Decav Li-.it < = .

F:J:AL ACTIVITY REPORT

Peass
Fcur.d

Average:
€9.as

93.35
155.-2

Average:
53.29
32.35
52.3C
66.33

7 "Ml
3~.3C

233.63
32C.C9

Average:
"4.32

-4. -;2e-rz£
91e* C1^

3.52e-
2.€5e-
3.25e-

J.'i^e
3.2€e-
6.56e-~
e.£^e-

::= --

2.23e-::~
1.52e-:06

2.35e-:C~
2.29e-::c
2 . ~3e-"~
2.62e-::£

--/.:'.



yri-208

^Pa-234

Ra-226
/Ac-228

/Ra-224
/•Bi-212
/gi-214

/?o-210
/Po-216
K-40

TOTAL:

Average:
74.

277.
510.
583.
860.

97
35
84
14
37

Average:
94.

131.
186.

66
20
10

Average :
209.
270.
327.
338.
409.
463.
794.
911.
964.
969.
240.
727.

28
23
64
32
51
00
70
07
60
11
98
17

Average :
609.
768.
934.

1120.
1238.
1377.
1764.
803.
804.
1460.

31
36
06
30
10
70
50
10
90
80

1.
1.
6.
1.
1.
1.
4.
4.
4.

3.
3.
1.
2.
3.
3.
3.
3.
3.
4.
3.
3.
2.
6.
5.
5.
6.
6.
6.
7.
7 .
6.
4.
1.

1.

17e-005 +-1
16e-005 f- 4
60e-006 +-9
32e-005 +-4
16e-005 +-1
38e-005 +-6
33e-006 +-3
33e-006 +-7
33e-006 +-4

I
63e-005 +-3
lle-005 +-1
13e-005 +-1
94e-005 +-2
63e-005 +-7
66e-005 +-3
48e-005 + -1
lle-005 +-1
73e-005 +-4
18e-005 +-1
88e-005 +-6
54e-005 +-1
37e-005 +-7
17e-005 +-3
97e-005 +-3
77e-005 +-2
lle-005 +-2
44e-005 +-9
45e-005 +-1
56e-005 +-3
63e-005 +-1
93e-002 +-7
23e-002 +-4
73e-005 +-1

.246-007

.756-006

.946-007

.12e-007

.346-007

.956-007

.786-007

.576-007

.366-007

.D.Only

.18e-007

.87e-006

.97e-006

.16e-006

.456-007

.776-006

.706-006

.846-006

.87e-007

.67e-006

.95e-007

.95e-006

.86e-007

.03e-007

.49e-007

.03e-006

.84e-006

.52e-007

.96e-006

.13e-006

.09e-006

.33e-003

.48e-003

.03e-006

5.09e-002

6.70e+000

1.40e+007
6.13e+000

8.69e+001
l.Ole+000
3.32e-001

3.32e+003
4.06e-005
1.12e+013

5

2

1
10

1
1
7

1
1
1

Of

of

of
of

of
of
of

of
of
of

5

14

1
10

1
2
7

1
1
1

13e-001 uCi/g

UNKNOWN PEAKS

Energy
(keV)

105.84
259.21
562.63
665.17
771,45
785.29
835.21
838.93
1154.19
1279.87
1384.03
1400.23
1406.80
1507.75

Centroid
Channel

440
1069
2314
2734
3171
3227
3432
3447
4741
5256
5684
5750
5777
6191

.60

.51

.21

.96

.05

.88

.70

.97

.45

.91

.02

.44

.37

.16

Net
Counts

1075
729
469

1153
325
1150
585
941
897
631
297
670
1142
688

Un-
certainty

261
194
122
116
94
99
80
85
84
75
82
72
79
7b

C.L.
Counts

523
392
250
233
192
192
158
165
166
149
173
144
153
146

3kg. FWHM
Counts (keV)

16815 1
8917 1
3005 0
2400 1
1744 1
1855 1
1223 1
1285 2
1134 1
914 1
941 . 1
711 2
765 2
873 2

.32

.02

.97

.82

.63

.75

.66

.51

.83

.67

.89

.37

.40

.43

Net
Gamma/sec

7.
5.
6.
1.
5.
2.
1.
1.
2.
1.
8.
1.
3.
2 .

913e+000
148e+000
179e+000
760e+001
657e+000
034e+001
093e+001
765e+001
236e+001
725e+001
706e+000
984e+001
397e+001
6'iOe+OOl



irt

i
t2r.2Z c6:5.53 4££
•£5;. £~ trI3.es 46c
"r.l~ "54.25 14£5

122 617 2.03 2.633e-CCl
13: 664 1.57 I.415e-CCl
1-1 535 1.94 1.019e'C21
1-3 415 2.4C 1.5eCe-OCl
i>/4 425 1.B5 l.£C7e—C01
55 255 2.55 5.248e-OGl

1C4 4i: 2.16 2.231e-C31



K-40 1460.80 8.88e-006 +-4.26e-007 1.12e+013 1 of 1

TOTAL: 1.83e-005 uCi/g

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



P.SSI Higr Resolution Garr̂  Spectrcscopy Analysis

Quantum Technology
GD?_C Nuclide Activity Su=ary

Sa=ple ID: CI2516 STS LAKE SHORE EAST PP-59 (12")

Sarnie Size ~ . £ 3 e - 2 2 2 c ' Spectrum File . . K:\PCASPEC\2I2916.SPM
Sarilin= Start 2 2 - 2 2 - 2 2 2 2 : 3 0 ' Counting Start 05-16-01 00:00
Sar=lin= Step 2 2 - 2 2 - 2 2 2 3 : O C i Buildup Time C.C3e-000 Mrs
C-r ren t Da te . :>::-:: ::::: • Decay Tiir.e I OFF] C.COe-OCO Hrs

E f f i c i e n c v F i l e . H : \ 3 D ? EFF 5 ~ 2XA?. EFF Library File. . . H : \ C-DR\ LI5\"_"THACK. LIB
;; 511 -1 X a r i n e l l i ID. . . .U, Th, i Ac Natura l Series + K

Ef:" .= I,; ~ .3Ie-C32-Er . ' -2 . 4 2 e - 2 2 2 - ~ .39e-22I-Er."e. 95e-CCl; C2-21-31 12:00

C-arr^a Fraction Lir.it >= . . . 12.22 * Decay Limit < = . . - - 5.222 Haiflives
Licrarv Energy Tolerance. . . 2.52

FINAL ACTIVITY REPORT

Cone -- I.22si3na Halflife Peaks

111 Average: T^I-i" --2

--
23^

214 Ave r

~

age
4 a

-

•)

-i

-

; ; Ia_ - - -

! ; ;^_

1 . 23e-2J6

~ ~ ̂ A -

__•
-,

-_ i

-
-,_,. 3^ - ~.^_-.f __.

J -

- " i a--a-

*̂
^

--4.97

533 .14
• 2 2 1 196.10
225 Average:

333.32
51

224 24
1

0

•2i: 293
2 * " "5 =

'2*4 ••• v -5 r
^ ̂

. . i.
* ™ ̂

*" - » •- 1 c

.

.3 ">

.99

.0

. 2
u
~-

- : -i_

- - -. a - - • ;

s " a — " 2~

6.53e-23~

£ . 92e-22~
2 . 61e-226
2 .42e-22~
2 . r~e-22£

— £

.

--£

— 5

--€
*-3
--1
--1

age: l.:2e-226 --3
9

•
-

•}

.3
^
a

•

^

-
-

- iija-

s.sre-::-
~ ̂  A — ' " r

- *-o— ^

__ •

--1
^. — •
.-I

. 91e-

. 34e-

. 52e-
~ ~ ̂  _

* ZA~
^ ̂ A —

- " A —

•;-a_

^.

"-•!!
-̂  r%̂
. 4 ce —

. 34e-

. 22e-

.£5e-

.2£e-

.92e-
2 "5o-

.£le-
"3 £ £_

223

^-a

1 . 06e-
f;2

225 4.47e-CCI

- - 2

- -a
- „ -

22"

226

225
22""
CDS
03 "7
005
" ">C
.._

- —
--V-:

5 C-"-

1 . 4 Oe-
£ . 13e-

E.€9e-
2.1"?e-
3.55e-

i~\ r —i

CC"?
0^ ̂u u

021
OD2
C22

3.32e-001

1.12e+013

^ *•

* *^ *

7 ~.r

1 Cf

-> *

- j
- ^ —

— ̂
3 of

«.»*

—

C

-

* ̂ '

_

J

^
"7

-



•Jy;

S3

Pa-234

Ra-226
Ac-228

Ra-224
Bi-212
Bi-211
Bi-214

Po-216
K-40

TOTAL :

510.84
583.14
860.37

Average:
94.66
131.20
186.10

Average:
209.28
270.23
327.64
338.32
409.51
463.00
794.70
911.07
964.60
969
240
727
351

.11

.98

.17

.07
Average :

609
768
934
1120
1238
1377
1764
804
1460

.31

.36

.06

.30

.10

.70

.50

.90

.80

1.
1.
1.
3.
3.
3.

3.
3.
8.
2.
3.
2.
3.
3.
3.
4.
4.
3.
2.
1.
7.
7.
7.
7 .
7.
7.
8.
9.
5.
1.

5.

36e-005
17e-005
356-005
41e-006
41e-006
416-006

66e-005
326-005
59e-006
91e-005
61e-005
97e-005
73e-005
17e-005
74e-005
12e-005
OOe-005
90e-005
38e-005
786-006
49e-005
27e-005
02e-005
43e-005
75e-005
746-005
906-005
10e-005
236-002
39e-005

27e-002

+-3.74e-007
+-1. 296-007
+-7. 146-007
+-3. 60e-007
+-6. 646-007
+-4. 28e-007

I. D. Only
+-2. 99e-007
+-1. 76e-006
+-2.016-006
+-2.11e-006
+-6. 936-007
+-3.32e-006
+-1. 69e-006
+-1. 75e-006
+-4.47e-007
+-1.67e-006
+-6. 79e-007
+-1.91e-006
+-7. 386-007
+-9. 77e-007
+-3.006-007
+-3. 486-007
+-1.98e-006
+-2. 78e-006
+-9. 16e-007
+-1. 95e-006
+-3. 056-006
+-1. 06e-006
+-4. 416-003
+-1.00e-006

uCi/g

6.70e+000

1.40e+007
6.13e+000

8.69e+001
l.Ole+000
3.556-002
3.32e-001

4.06e-005
1.12e+013

2

1
10

1
1
1
7

1
1

of

of
of

of
of
of
of

of
of

14

1
10

1
2
1
7

1
1

UNKNOWN PEAKS

Energy
(keV)

259.16
487.08
562.08
665.20
702.67
771.82
785.35
835.13
838.90
1154.17
1279.88
1384.22
1400.30
1406.82
1507.96
1586.83
1591.42

Centroid
Channel

1069
2004
2311
2735
2888
3172
3228
3432
3447
4741
5256
5684
5750
5777
6192
6515
6534

.28

.24

.98

.10

.83

.57

.09

.38

.83

.33

.98

.81

.73

.48

.06

.25

.06

Net
Counts

1338
679
513
1791
590
727
1798
673

1310
1542
1008
438
849
1617
1295
1054
655

Un- C.L.
certainty Counts

270
157
145
142
141
88
126
85
121
93
88
101
98
93
97
81
76

552
322
298
284
292
169
249
165
244
177
172
214
201
179
191
157
151

Bkg. FWHM
Counts (keV)

15316
4995
4267
3571
3767
1693
2848
1508
2421
1388
1261
1430
1277
1106
1442
909
872

1
1
1
1
1
2
1
1
2
1
2
1
1
2
2
1
2

.02

.82

.52

.76

.51

.08

.92

.66

.87

.99

.40

.89

.89

.20

.04

.97

.86

Net
Gamma/sec

9.
7 .
6.
2.
9.
1.
3.
1.
2.
3.
2.
1.
2.
4.
4.
3.
2.

447e+000
8926+000
7536+000
7346+001
4546+000
2666+001
180e+001
257e+001
4566+001
8436+001
755e+001
284e+001
515e+001
809e+001
098e+001
491e+001
169e+001



£643.21
£25.42

394
4"2

2355
* t

73
7C
£3
~"6
65

49
42
22
24
1 L'

905 1.70 1.329e+OCl
"799 2.09 1.6Cle+001
633 2.25 2.00-4e*OC:
5~>C 2.40 8.420e+001
464 2.49 5.6Gle+Q01



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012829 STS LAKE SHORE EAST B4 1'

Sample Size 5.28e+002 g | Spectrum File . . H:\PCASPEC\012829.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-14-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002* En"-2. 40e+000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= ... 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

/Ra-223

/U-235

/Th-234

xPb-212

Pb-214

1-208

Energy
(keV)

Average:
83.78
94.90

154.21
269.46

Average:
89.95
93.35

185.72
Average:

92.38
92.80

Average:
74.82
77.11
87.30

238.63
300.09

Average:
74.82
77.11
87.30

241.98
295.21
351.92

Average:
74.97

Cone +- l.OOsigma
(uCi/g )

8.99e-006
6.86e-006
l.OSe-005
1. OSe-005
1. 08e-005
2.66e-006
1.59e-004
4.76e-005
2.30e-006
7.84e-005
7.79e-005
7.906-005
8.29e-005
8.326-005
8.12e-005
8.32e-005
8.32e-005
7.52e-005
1.54e-005
1.55e-005
1.556-005
1.93e-006
1.55e-005
1.55e-005
1.55e-005
2.77e-005
2.74e-005

+ -3
+ -5
+ -1
+ -1
+-6
+-1
+ -4
+-2
+ -1
+ -3
+-4
+ -4
+-3
+-1
+-1
+-1
+-3
+-2
+-2
+ -2
+ -1
+-2
+-8
+ -4
+-2
+-1
+ -4

.91e-007

.796-007

.18e-006

.51e-006

.47e-007

.58e-007

.06e-006

.97e-006

.58e-007

.46e-006

.86e-006

.93e-006

.126-007

.60e-006

.08e-006

.67e-006

.43e-007

.32e-006

.03e-007

.75e-006

.85e-006

.87e-006

.46e-007

.586-007

.38e-007

.71e-007

.98e-006

Halflife
(hrs)

:== = = = = = :== =

2.74e+002

6.17e+012

5.78e+002

1.06e+001

4.47e-001

Peaks
Found

4 of 7

3 of 7

2 of 3

5 of 5

6 of 6

5.09e-002 5 of 5



^Pa-234

/?>.a-226
^Ac-228

.̂a-224

A
••1

277.35
510.84
593.14
360.3""

2
2
2
•;

Average: 5
94.66
93.44
111.00
131.20
115.35
196.10

Average:

*
.-*

209.28
270.23
327.64
333.32
439.51
463.00
794.70
911.07
964.60
*£ 9 ' "

243.98
727.1''
a T 7 36»* -J ± • 7 u

verage:
609.31
753.36
934.06
123 . 30
233.10
3" ."3

2
«i
3
8
4

8
7
•j

-

=

•-.

—
—
9
=
o
:
5

*
I_

-
_
_

.496-005

.366-305

."46-035

.216-005

.37e-006

.296-006

.296-006

.31e-C06

.596-006

.536-004

.696-005

.696-005

.306-005

.216-335

.2~e-335

. 59e-335

.966-335

.74e-035

.136-005

. 33e-335

. 5 le-3 35

.146-334

fSo-~ ""S

.446-335

.416-035

.126-335

.236-335

.926-335

. •: _e-_ 3 :

»-i
— 5
--1

—7
*-3

— 6•*-6

— 8~-4
+ -9

I
+ -4
+-2
--2
--2
--9
--3
--2
--2
--6
— 1
-_O

-_•
--1

--2
—2

* — ̂

--2
--6

--2

.61e-006

.16e-007

.876-007

.88e-OC7

.17e-007

.44e-007

.206-007

.126-007

.756-007

.87e-OC5

.D.Only

.21e-OC7

.19e-006

.446-006

.906-336

.936-007

. •• 6 e — >. u 6

.096-006

.236-036

.77e-007

.846-036

. 2 5 e - 3 3 "

.60e-3C6

. C2e-336

. 33e-336

.086-007

.376-OC7

.646-036

.53e-335

. 536-33"

. 55e-336
-45e-336

6.706+000

1.91e+005
1.406+007
6.13e+000

8. 696+001
1.316-000

3.326-001

46C.3

4 cf 14

1 of
1 of

10 of
1

10

1 of
• —,*

7 of

2
3
7

. 346-335

, ^96-304

--1.35e-336 1.12e-013

PIAKS

Net
-na-ne:

1 3"£
562
"54
7£2
7"1

7 = *

535
539
933
* — ""
3-3
• • i
245

. 35

.34

. 33

.79

. 9"

. » -

.25

. 65

.€1

.59
F i

. *1 -

i-

. C t

441
2313
3133
3135
3173
3227
3432
3450
3"13
4423
4452
4555
: - - 6

. 47

. 3 1

.39

.54

.19

.29

.99

.91

.36

.43

.25

.40

.52

3541
1093
£12
33"

13^3
923
1655
926
494
435
559
354
553

13"
143

93
•33
64

65
Si

316
30 =
233
193
157
189
217
129
129
130
175
10S

3kg.
Counts

22715
3556
2835
3239
1889
1957
1246
1250
1494
702
702
693
605
415

F*JHH
(3cev;

1.63
1.34
1.65
1.63
2.C5
1.89
2.D9
1.92
1.69
1.60
2.13
1 . 99
3.25
2.24

Ke.

2.6Cle
i .446e
l.C45e
6.669e
2.386e
1.627e
3-093e
l.~38e
9.897e
9.519e
1.327e
9.2396
1.4946
1.695e

••^£01
001
001
COO
C01
001
001
001

*coo



1500.25
1579.10
1586.82 '
1591.08
1619.24
1629.30
1636.83
1728.40

6160.46
6483.57
6515.22
6532.69
6648.04
6689.27
6720.13
7095.17

285
288
2001
1028
795
995
260
403

56
68
66
61
65
62
56
48

114
144
103
112
124
116
117
94

443
554
459
422
630
411
415
334

2.14
2.03
2.16
2.38
2.25
2.15
1.98
2.14

8.978e+000
9.498e+000
6.628e+001
3.413e+001
2.6816+001
3.375e+001
8.855e+000
1.441e+001

1

M

1



RSSI Higr. Resolution Ga=na Spectroscopy Analysis

1

Quantum. Technology
3CR_C Nuclide Activity Su.Tnary

Sample 1C: C12330 STS LAKE SHORE EAST 35 I1

Sample Size 4.37e-002 g I Spectrum File . . H:\PCASPEC\C12330.SPM
Sampling Start CC-OO-CO 00:00 ! Counting Start OS-14-01 00:00
Sailing Stop OG-OO-OC CO:CO i Buildup Time O.OOe+000 Mrs
Current Cate". OC-OC-OO CC:C: : Decay Time I OFF] C.C3e*QOO Mrs

Efficiency File-H:\ GCR\ EFF 5ZTHAR.EFF Library File. . . H:\GCR\LI3\UTHACK.LIB
i; 5CC T.I Xanr.elli 1C. . . .U, Th, i Ac Natural Series -*- K

Eff.= 1,; ".31e-a02*En"-2.43e-CC3 - ~ . 39e-C01- Er.'B . 95e-001] 02-01-01 12:00

C-a—-a Fraction Lir.it >= . . . 10.OC « ! C-ecay LiT.it <=. . . . 8.CCD Halflives
Library Energy Tolerance. . . 2.5C

FI^AL ACTIVITY REPORT

Energy Ccnc -- I.OO-sigra Half life Peaks
1- _ z'.. zz ' <eV) .-_Ci-g : !hrs) Found

/_" -12: 155."2 l.~2e-0.~ --2.656-00= €.I7e-CI2 I cf
^r-li: 235.63 I.12e-::6 —5.9ce-2 £ 1.06e-CCl 1 of 5
^c-214 Average: 1.32e-IC6 —5.21e-C 5 4.47e-OCl 2 cf €

241.93 1.26e-C06 --I.92e-;
295.21 1.36e-006 --l.C4e-;
251.92 1.20e-006 —6.34e-0

-I-::: Average: 4.02e-00~ —2."'e-: S 5.09e-DC2 2 of 5
510.34 6.1=e-::" —I.12e-j
533.14 2.5=e-::" —2.=6e-C 5

sti-12* 136.i: I.C.Only I.4De*D;7 1 of 1
/*r-::e Average: 1.16e-006 —3.1Se-C:5 €.13e-OCC 2 of 1C

235.32 :.I5e-00€ --I.-7e-CO"
911.07 I.l?e-CC5 --I.D4e-C:7
969.11 l.::e-:06 --1.9=e-C:~

/Bi-114 Average: 1.21e-"6 ->-5.93e-CC2 3.32e-DCl 2 of 7
609.31 1.12e-0:6 --6.52e-:CS
I12C.30 1.49e-;:6 —1.57e-C:7
1764.53 I.63e-006 --1.96e-CG7

V-4: 146C.8C ~.:2e-C06 --4.96e-DC^ 1.12e-013 1 of 1

TZ. A_: -» • - . ~

"N'KXO'iO: PEAKS

-•entroia
"V. , _ _ - T

Net -n-
Ccunts Certaint ;ounts

3kg. FWHH Set
Counts IkeV, Garra/s«



None



RSSI High Resolution Gazr^a Spectroscopy Analysis

G--ar.t-.rr. Technology
3DR_C Nuclide Activity Suzmary

Sarrle 12: C12331 STS LAKE SHORE EAST 35 6'-T

Sanplir.g Start. .
. . 4.63e-C32 g I Spectrum File . . H:\?CAS?EC\012331.SPM
.00-00-00 00:00 i Counting Start 08-14-01 00:00
.CC-3Q-00 00:00 I Buildup Time O.OOe+000 Mrs
.CO-3C-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

File.H: '1- . 3D?-' EFFx 530XA?. .EFF : Library File. . . K:\ G:»R\LI3\L~HACK.LIB
~.Z. . . . L", Th, i Ac Natural Series + K

-.31e-302-Er.--2. 43e-300 -

L i c r a r v ir.ergv Tolerance . . . 2.:

.69e-C01-En~8.95e-001]

i i Decay Lir.it < = . .

02-01-01 12:00

8.0CO Halflives

FINAL ACTIVITY REPORT

?a
"•:»

A

Energy
. <ev i

• £ - "* ̂
verage :

~ 4 .' 3 2
-, — * *

- _
_ .

_ .

- -
2 13 . cJ

Average: 1.

A

n

A

"4 . £2
• . 1. 1

241.93

251.92
verage:
51C.34
553. 14
136.13

verage:
333.32
911.07
969.11

verage:
639.31
120.30
"64.50
463.33

^
;!

- -
• •

fc .
5

*• •

9.
_ .

= .
9.
1 .

I .

Ccr.c
:uCi

23e-
1 Ze-
13e-
1 Ze-

52e-
~ ~" o —

55e-
55e-
55e-
5 le-
99e-
31e-
: -e-

49e-
21e-
25e-
53e-
44e-
41e-

'

-

„_

-

w
*•

c

~
~

•̂

o
-

*•>

2

^

=
._
16
w

-J

-

3

-
36
„
0~

-*

0T

06
n-*

1 . .-

--3 .
--5 .
--3 .
~-2 .

--5 .
*

--3.
--2.

--6 .
--3.
--I .
— 3.

--3.
--1 .
--1 .

sigrr.a

93e-3
22e- 3
cle-C
23e-0
43e-0
46e-0
*) " 0 — O

84e-0
24e-0
03e-0

14e-C
OSe-3
29e-C
D.Oni
CSe-0
64e-C
lle-C

-
•̂

^

-

5
=
~!
"7

L3

C8
-

L

rv

I
i"
u

c
c

\J
r\
U
r>
V

—
7
7

c

=
^

8

c
1
1

Kalflife
ihrs)

c.l7e-C12
1.0€e-ODl

4.47e-C01

5.09e-002

1.40e+007
6.13e^OCC

Peaxs
Found

I of ~
3 of 5

5 of 6

2 of 5

1 of 1
3 of 1C

CC"* --:.€5e-C07*•
"

1.46e-0
. .

9.
63e-
C5e-

2
^

06
36
06
06
36

--6.
— 6.
--2.
--1.
*-4 .

ioe-oce 3.32e-001 3 of 1
66e-C08
3Be-0
96e-C
84e-C

!•>

U

0
0

7
~T

i 1.12e+013 1 cf



UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



RSSI High Resolutior. Garasa Spectroscopy Analysis

Quar.tuc Technology
GDR_C Nuclide Activity Sunsaary

Sa^cle ID: 012332 S7S LAKE SHORE EAST B6 1*

Sample Size 5.S46+002 g ! Spectrum File . . H:\PCASPEC\012832.SPM
Sa=plir.c Start 00-30-00 C0:00 I Counting Start 03-14-01 00:00
Sa=?lir.g Stop 00-30-00 00:00 i Buildup Time O.OOe+000 Mrs
Current rate 30-30-33 00:00 I Decay Time [ OFF] Q.OOe+000 Mrs

•IFF", 533X.AR.EFF i Library File. . . H:\ C-DR\ LI3VJTHACK. LIB
I -1 Xanr.elli i ID. . . .U, Th, i Ac Natural Series + K

Eff.= ir ~.31e-332"Er.--2.43e-OC3 * 7 . 39e+C01* £n"B . 95e-001j

1

i

. . 13.00 % I Decay Limit < = . . . .

. . 2.50

02-C1-Q1 12:00

S.COO Halflives

FINAL ACTIVITY REPORT

=*»
--•*

r.r.ergy -one -- -.O'usigma
%• - ~ * . -ia

/C-235
/fc-21:
/Fc-214

========

0
Ave

2

' '<**

3 ~

25 .
T33

4 1 .
295.

/ri-205

,?a-226

3
Ave

5
5

-

2 L -

= = = =

c3
e :
53
21
52

= = =

'.
t:
1
5
5

rage:
10 .
53.
36.

' 335.

/f 2-224
/7i-2io
/ci-211
/Si-214

TOTAL:

5
9
2
2

. i .

£5.
*t w .

93.

34
1 4
1-
e :
32
0"

^ ̂

93
CO

351.07
Ave

6.
I
T

t

rag
05.
23.
64.
60.

A ;

31
33
5C
93

«_

^

-
~

-

2
2
2
3

~*

5
5

•
==

. •:

. ̂

. 4

.£

. 1

. 9

. _

. 5

. . ** . > r*

o^-c"
2e-00~
6e-33~
2e— 0 06
"e-
6e-
le-
5e-
5e-

-€2e-
. 3
"r

.€

. ̂

2
i
~*
t. i

4e-
5e-
5e-
le-
5e-
5e-
5e-

O"7

07
0"
~-T

O"1

G "7
O"7

"* "7

3~
06
0̂
36
VJ '

07

5e-007

--2
--3
--3

f — ̂
— 7
+ -4

+ -I

--7

— 1
-

--5

_-->

— 1
— 3
--1
+ -1
+ -3
--4

— 1
.62e-03" *-l

I . 146-305+-4

\

. ~5e-02£

.45e-GC£

.50e-COS

. €4e-30'~'

.OOe-009

.17e-008

.636-008

.416-303

.85e-339

.D.Or.ly

.45e-003

.lle-007

.666-005

.09e-OC7

.lle-007

.706-008

.206-007

.936-008

.46e-COB

.416-007

.C3e-C07

/g" "

hairiire ^eaxs

6 .
1 .
4.

5.

- •
6.

8.
2.
3 .
3.

(hrs) Found

17e+012 1 cf •»
jce+OCl 1 cf 5
4^6-ODl 3 cf 6

09e-DC2 2 cf 5

40e-OC7 l of l
13e+DDC 3 of 10

69e+001 1 cf 1
176-002 I of 3
556-002 1 of 1
32e-OCl 3 of 7

12e+013 1 cf 1

N PEAKS



Energy Centroid
(keV) Channel

Net Un- C.L.
Counts Certainty Counts

Bkg. FWHM
Counts (keV)

Net
Garana/sec

None



RSSI Kigr. Resolution Garraa Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Sunraary

Sa=?le 12: 312833 STS LAKE SHORE EAST B6 91

Sa=ole Size 1.3ie-003 g I Spectrum File . . H:\PCASPEC\Q12833.SPM
Sarplir.g Start OD-3C-OG 00:00 I Counting Start 03-14-01 00:00
Sa=?lir.g Step 03-3Q-CC 00:00 I Buildup Time O.OOe+000 Mrs
Current Date. 3:-::-D3 33:00 i Decay Time [ OFF] C.OOe+000 Hrs

E f f i c i e n c y F i l e . K i V G D R N E r r , =::y.A?..EFF j Library File. . . H: \GDR\LIB\U7HACK.LI3
~Z 5~: ~1 y.arir.elli i ID. . . .U, Th, i Ac Natural Series + K

I/! ~ .3 i e -C32-Er .~ -2 .4 -e -333 - "•. 89e-031* En"8 . 95e-001]

! Decay Limit < = . . . .rractio- Liant >= . .
ibrary Energv TcLerar.ce. .

02-31-01 12:00

6.033 Halflives

FISAL A~:V: REPORT

/?a-234
^2-226

Av

Av

Av

Av

* ••rt *

r.nergy

erage:
92.35

135.72
erage:
92.38
92.30

erage:
74.82

• — .L

233.63
erage :7

74.82
7^ . 11

241.99
295.21
351.92
erage:
74.97
510.84
533.14
94.66
136.10
erage:
333.32
si 1 .07

959.11

_c.-.c -- - . ujsigma

; s • o- ' ~~

2 .2 Ie-: '.
'. .:~e-Z

^.€ie-C 6
2 . £~e-2 ~

c . 6-!e-2 ~
c . ̂  4 e ̂ j

" * 0— " " r-

• ' a _->->;

i . iie-::6
l.lJe-336
l.€5e-C:~
1 .cIe-33"
1 -99e-3:"
i .tSe-::"1
€.29e-:2~

6.~6e-:3~
- "• " B — ~ "* ̂

6 - ~4e-C Z""
T _ ~3t-3"~

--2
— — 4
— 6
--c
—2

--3
--2

•»-6
--3
— 1
--5
--6
--1
— 1

I
"^ — i
-_3

--5

— 9

. 3 Ze-Z S

.99e-: ~

.3Ie-3- 5

.64e-C 7

.52e-OC7

.€le-3C7

.99e-CC=

.5Ie-CC7

.2 3e-337

. 33e-008

. 12e-DC7

. I2e-007

.28e-007

.20e-008

.73e-008

.63e-008

.646-007

.Cle-003

.69e-COB

.13e-C3')

.D.Only
-33e-OOS
.7le-008
.35e-008
.60e-005

i-.air lire
(hrs)

c

4 .

5.

6.
1.
6.

786-002

06e*DCI

47e-ODI

09e-002

70e-000
40e*00'1

13e-DOO

r'eaKs
Found

2 of

2 cf 3

3 of 5

5 cf 6

3 of 5

1 cf 14
1 of 1
3 cf 1C



I
^a-224
•Tl-210
<Bi-212
'Bi-211
•Bi-214

K-40

TOTAL :

240.
298.
727 .
351.

98
00
17
07

Average:
609.
1120.
1764.
1460.

31
30
50
80

2
2
4
3
1
1
9
1
1

3

.40e-006

.70e-007

.57e-007

.16e-006

.04e-006

.02e-006

.44e-007

.25e-006

.77e-005

.30e-005

+-2
+-1
+-1
+-1
+-3
+ -3

+-1
+-1
+-4

.44e-007

.51e-008

.Ole-007

.07e-007

.43e-008

.746-008

.34e-007

.lle-007

.136-007

8
2
1
3
3

1

.69e+001

.17e-002

.Ole+000

.55e-002

.32e-001

.126+013

1
1
1
1
3

1

of
of
of
of
of

of

1
3
2
1
7

1

uCi/g

sr;

Energy Centroid
(keV) Channel

UNKNOWN PEAKS

Net Un- C.L. Bkg. FWHM Net
Counts Certainty Counts Counts (keV) Gamma/sec

None

s



RSSI Higr. resolution Ga.-na Spectroscopy Analysis

Uuar.tur. Technology
3S_C Nuclide Activity Suznary

Sarrle :i: 012234 S7S LAKE SHORE EAST 3? I1

Sarnie Size 5.526*002 q • Spectrum File . . H:\PCAS?EC\ C12334 .SPM
Sampling Start C3-30-CC CO:00 ! Counting Start 08-14-01 00:00
Sampling Stop CO-OO-OC 00:OC i Buildup Time O.OOe+000 Mrs
Current Cate C2-3C-C3 ZZ-.ZZ : Decay Tine [OFF] O.OOe+000 Mrs

: f f i c i e n c y F i l e .H : \3C? EFF 5::HA=.:
I - - _ • V a - - - o

library File. .
::. . . .U, Th,

H:\3DS\LI3\UTHACK.LIB
Ac Natural Series + K

~.31e-CJ2 ' Er."-2 . - l le-COC - 02-C1-01 12:00

6 .0CG Halflives:-arr-_a Fract ion lirr.it >= .
. icrarv Energy To le rance .

Decay Limit <=.

125. €3
Average:

.CCsigr-.a Ha l f l i fe
• i h r s )

===s================

2.?-;e-::; l . C c e - D C l
2 . ? l e - " Z r 4.-;~e-Z:01

Peaks
Found

/•-•::?
351.92
553.14

Average:
3 3 5 . 3 2
911.0-

Average:
539.31

1123.3:
1 ~ ' 5 4 . 5 C

.42e-

.45e-

.rce-
2.15e-::5 5.09e-C02
c.2:e-: ir c . l S e ^ D C C
1.3^e-::~
6.96e-::=
4.2:e-:: := 3 .32e -CDl

1 of 5
3 of €

1 ol

of

9.59e-C:£ --4.c9e-::~ 1.12e-013

•j?::-o:o«\ PEAKS

Centrcid Net 3kg.
nts Counts

FKHX Net
IJceV) Gar=a/se:



Sis
RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 012835 STS LAKE SHORE EAST B7 3'

Sample Size 8.47e+002 g I Spectrum File . . H:\PCASPEC\012835.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-14-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En/s-2.40e+000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

8.000 HalflivesGamma Fraction Limit >= .
Library Energy Tolerance.

. 10.00 % I Decay Limit <=. .
2.50

FINAL ACTIVITY REPORT

Energy
Nuclide

xPb-212
^Pb-214

/Tl-208
/Ac-228

/Ra-224
//Bi-211

K-40

TOTAL:

(keV)

238.63
Average:

295.21
351
583

.92

.14
Average :

338
911
240
351
609

1460

.32

.07

.98

.07

.31

.80

2.
3.
3.
3.
9.
3.
3.
3.
2.
2.
4.
1.

1.

Cone +-
(uCi/g

62e-007
63e-007
63e-007
636-007
99e-008
15e-007
13e-007
16e-007
97e-006
05e-007
42e-007
18e-005

64e-005

1 . OOsigma

+ -2
+ -2
+-5
+-3
+-1
+-4
+-8
+-5
+-3
+ -8
+ -2
+-3

'

.84e-008

.69e-008

.52e-008

.09e-008

.42e-008

.52e-008

.47e-008

.346-008

.206-007

.88e-008

.986-008

.76e-007

1
4

5
6

8
3
3
1

Halflife
(hrs)

.06e+001

.47e-001

.096-002

.13e+000

.69e+001

.55e-002

.32e-001

.12e+013

Peaks
Found

1
2

1
2

1
1
1
1

of
of

of
of

of
of
of
of

5
6

5
10

1
1
7
1

uCi/g

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



RSSI High Resolution Garrsa Spectroscopy Analysis

Quantum Technology
;DR_C Nuclide Activity Susr?.ary

012836 STS LAKE SHORE EAST B3A 6'

Sample Size 6.58e-002 g ! Spectrum File . . H:\PCASPEC\012336.SPM
Sampling Start 00-00-00 C3:00 I Counting Start 08-14-01 00:00
Sasplir.g Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date". 03-30-03 00:03 ! Decay Time [OFF] C.00e*000 Hrs

Effic.er.cv File .H:\GjRx IFF. 533y.AR.EFF ; Library File. . . H:\GrR\LI3\UTKACK.LIB
:: 5CC -1 y.arinelli ~2. . . .U, Th, i Ac Natural Series + K

~.31e-CC2*En--2.4Ce-OCC * 7.99e-001-En"8.95e-001] 02-01-01 12:00: £ * =

Fraction Limit >= . . . 10.00 % ; Decay Limit <=. . . . 8.COO Halflives
.icrary Er.ergy Tolerance. . . 2.53

FINAL ACTIVITY REPORT

Energy Cone — l.COsig^a Halflife Peaks
uCi/g ; (hrsi Found

fi-LH 54.9j ~.i:e-C" —2.29e-CC7 2.74e-032 1 of
f:-22z Average: 9.42e-::= —2.~Se-::6 c.I~e-0:2 2 of

135.72 9.C2e-::3 --2.~9e-C:5
.^--134 Average: 2.94e-336 -•-6.'>Ie-C07 5.7Se*OC2 2 of 3

92.38 2.92e-006 --9.42e-C07
92.9: 2.96e-:06 --9.55e-:0"7

^c-;i2 Average: 5.:2e-3:" —4.04e-OOB 1.06e-ODl 3 of 5
' "4.32 9.02e-:07 — 2.32e-CC'»

233.63 9.:2e-:07 —4.21e-C09
/rb-214 Average: l.G9e-:G6 --3.8Ie-G39 4.47e-OOI 5 of 6

"'4.32 I.:9e-03€ —4.96e-037
~7.11 I.09e-0:5 —2.916-007

241.99 1.39e-006 *-l.58e-007
295.21 1.39e-C36 »-7.97e-C08
251.92 1.39e-006 *-4.59e-CC8

/Tl-2:: Average: 3.12e-03~ —2.21e-038 5.09e-002 3 of 5
74.97 3.046-307 »-9.836-037
510.84 3.51e-::- —8.096-003
533.14 3.09e-C3'» »-2.30e-009

?a-224 94.66 5.C7e-007 —1.646-007 6.706*000 1 of 14
^?a-226 196.10 I.D.Only 1.40e+007 1 of 1
/ftc-225 Average: 9.42e-30- —6.196-336 6.13e-fOOD 3 of 10

335.22 9.53e-00~ —1.24e-037
911.:"' 9.27e-3:'~' —9.53e-006
969.11 9.64e-::~ --1.31e-007



{jsa
vj'ii?

m

-

yRa-224
Bi-214

r

K-40

TOTAL :

240.98
Average:

609.31
1120.30
1764.50
1460.80

1
1
1
1
1
1

2

.10e-006

.12e-006

.07e-006

.18e-006

.48e-006

.12e-005

.09e-005

+-3.00e-007
+-4. 566-008
+-5.06e-008
+-1. 53e-007
+-1. 446-007
+-4. 36e-007

uCi/g

8.
3.

1.

69e+001
326-001

12e+013

1
3

1

of
of

of

1
7

1

Energy
(keV)

None

UNKNOWN PEAKS

Centroid Net Un- C.L. Bkg. FWHM Net
Channel Counts Certainty Counts Counts (keV) Gamma/sec

n



RSSI High Resolution Gar=na Spectroscopy Analysis

Suanturr. Technology
GL"R_C Nuclide Activity Summary

i= = —= = =S== = = = = =•=-==-== = z^= = = == = = =====-= —= =•= — —=

312537 STS LAKE SHORE EAST 33A 3.5'-4.5'

Sa=?le Size £.£le-C32 g j Spectrun File . . K:\PCASPEC\312337.SPM
Sampling Start 33-33-OC 00:00 ! Counting Start 08-14-01 00:00
Sampling Stop 03-30-CO 00:00 I Buildup Time O.OOe+000 Hrs
Current Sate 33-33-C3 33:00 I Decay Time [OFF] C.C3e*000 Hrs

Efficiency File.H:\33?.\EFr. 533V.AR.EFF i Library File. . . K:\GDR\LI3\U7HACK.LIB
i ; . . . . 53C r.l Xarinelli 12. . . .U, Th, & Ac Natural Series + K

E:f.= :r -.31e-332'En"-2.4:e-333 - 7.89e+OCl«En"8.95e-001] 32-31-01 12:00

Sarra Fraction Lirr.it >= ... 13.33 % : Decay Liniit < = . . . . 8.333 Half lives

FINAL ACTIVITY REPORT

Energy 3cnc -- I.33signa Halflife Peaks
N^cli^e . SteVi ,u3i'g ) (hrs! Found

/?i-;;; 54.93 l.lle-3:£ --2.2~e-3C7 2.74e+D02 I of ~
>.•-:;: Average: 2.15e-::~ --3.32e-3:6 6.17e+D12 2 cf ~

135.T2 ~.I2e-3" --3.33e-C35
-7r.-Z34 Average: 4.55e-33€ --6.65e-CC7 5.7Be*DD2 2 of 3
' 52.33 4.55e-33£ —9.34e-307

52.33 4.£le-3:6 —3.4~e-CC7
rPc-Ii: Average: 5.:5e-::̂  --4.II6-335 l.D6e-001 3 of 5

"4.32 5.:5e-3" --2 . ~le-3C7

233.63 5.:5e-33~ -r-4.26e-333
=r-2I4 Average: 1.4=e-305 —4.I5e-3C'S 4.47e-DCl 5 of £

241.93 1.4£e-336 --1.69e-037
295.21 1.4€e-336 --9.316-036
351.92 1.4£e-33£ --5.39e-C38

/Tl-2:5 Average: 3.:3e-23" --2.33e-008 5.09e-002 3 cf 5
74.97 3.34e-33" —8.43e-037
513.84 2.65e-32'1 --^.37e-C08

y^a-234 54.66 ~.53e-33- --1.62e-C37 6.70e+DOD 1 of 14
>?a-22€ 136.13 I.D.Only 1.40e-OD7 1 of 1
.̂c-22: Average: .3~e-33£ *-£.35e-038 6.13e-000 3 of 13

333.32 .33e-33£ --1.33e-337
:2e-C3£ --S-S^e-COg
.lee-CCc —1.27e-007



*a-224

, y61'214
240.98 6.72e-007 +-3.19e-007 8.69e+001

Average: 1.36e-006 +-4.68e-008 3.32e-001
609.31 1.26e-006 +-5.11e-008
1120.30 1.82e-006 +-1.59e-007
1764.50 1.946-006 +-1.72e-007

1 of
3 of

K-40

TOTAL :

1460.80 1.19e-005 +-4.60e-007 1.12e+013

2.44e-005 uCi/g

1 of 1

UNKNOWN PEAKS

Energy
(keV)

None

Centroid Net Un- C.L.
Channel Counts Certainty Counts

Bkg.
Counts

FWHM
(keV)

Net
Gamma/sec



R3SI Hi?:-. Resolution Gamma Spectroscopy Analysis

Cruar.tum Technology
C-D?._C Nuclide Activity Summary

Samsle ID: 312533 ST3 LAKE SHORE EAST 34A l'-2'

Sample Size ".23e~C32 g I Spectrum File . . H:\PCASPEC\012338.SPM
Sampling Start CO-33-CC 03:00 ! Counting Start 08-14-01 00:00
Sampling Step CC-3C-33 33:00 I Buildup Time O.OOe+000 Hrs
Current Date 22-22-32 31:00 ! Decay Time [OFF] C.00e<-000 Hrs

Efficiency File .r.:\ GD?\ EFT = 33.V-A=.EFF : Library File. . . H :\ GDR\ LIBxUTHACK. LIB
-- 522 -1 Xarirelli ID. . . .'J, Th, & Ac Natural Series * K

Eff.= I-: ".31e-3a2-En--2.42e-332 - ~ . 85e*OCl* En"B . 95e-001] 02-01-01 12:00

Gamma Fraction Linit >= . . . 13.33 « ! Decay Limit <=. . . . 8.000 Kalflives
Library Energy Tclerar.ee. . . 2.52

FINAL ACTIVITY REPORT

Energy Ccnc -- I.OOsigma Halflife
;keV! uCi-~ ; (hrs} Found

A-235 13:.. 2
/fc-212 2 3 5 . 6 3 2 . ~ 6 e - 2 2 ~ --3.53e-225 l .Oce^COl I cf 5

.? c ~ i 14 A v-s r<d^6: 4 . ^ - i s ~ 2 C * ~ i . . r c 6 " ~ L ^ r 4 . 4 / G ~ u O i 2 c* 6
295 .21 4 . I 3 e - 2 2 " - -5 .£2e -00=
351.92 4 .2~ T e -33" --3.296-008

XTl-223 533.14 1.23e-33" --1.626-205 5.09e-002 1 of 5
^a-22t 136.1C 1 .3 .On ly 1.406-00'' I cf I
/•.c-223 911.3T 4 . 3 5 e - 2 2 ~ — 5 . 3 4 e - 2 0 5 € . 1 3 e + O O D I cf 1C
yfa -224 2 4 3 . 9 3 3 . I 3 e - 2 3 6 — 3 . 9 9 e - D D ~ 6 .69e+OCI 1 of 1
/T1-2I: 2 9 3 . 2 C I . : i e - 2 2 ~ - - I . 4 2 e - O D 5 2.1"7e-CC2 1 cf 3
>5i-2II 351.2" I . 2 3 e - 3 2 £ - - 9 . 4 5 e - 2 C £ 3.55e-002 1 of I
^ei-214 •S29 .31 3 . ~ 2 e - 3 2 ~ --3.41e-003 3.32e-03I I of 1
»42 1463.33 1.12e-225 —4.36e-CO" 1.12e+C13 I of I

VXKNC'rfN PEAKS

Energy Centroid Net "n- C.L. 3kg. FXHM Net
:«eV Channel Counts Certainty Counts Counts (keV) Gamc^a/sec



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR__C Nuclide Activity Summary

Sample ID: 012839 STS LAKE SHORE EAST B4A 6'

Sample Size 8.77e+002 g | Spectrum File . . H:\PCASPEC\012839.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-14-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 1 Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, i Ac Natural Series + K

Eff.= l/[ 7.31e-002*En"-2.40e+000 + 7.89e+001*En"8.95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

>«-
Pb-212

Pb-214

-208

yRa-226
^Ac-228

/Ra-224
£1-210
£i-211
^Bi-214

K-40

Energy
(keV)

185.72
Average:

74.82
77.11
238.63

Average:
77.11
241.98
295.21
351.92

Average:
74.97
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Average:
609.31
1120.30
1764.50
1460.80

Cone +- l.OOsigma
(uCi/g )

7.29e-
5.05e-
5.06e-
5.05e-
5.05e-
7.35e-
6.32e-
8.35e-
6.68e-
7.53e-
1.88e-
1.84e-
1.88e-

008 +
007 +
007 +
007 +
007 +
007 +
007 +
007 +
007 +
007 +
007 +
007 +
007

4.40e-
3.52e-
4.89e-
4.11e-
1.58e-
1.62e-
2.17e-
6.60e-
6.29e-
7.60e-
8.29e-
1.03e-

-2.
-2.

-6.
-3.

-5.

007
007
007
007
006
007
006
007
007
007
007
005

+ -6

+-2

2.07e-008
2.806-008
1.79e-007
1.23e-007
2.916-008

89e-008
12e-007
336-007
06e-008
43e-008
66e-008
596-007

1.66e-008
I.D.Only
4.78e-008
9.796-008
436-008
046-007
52e-007

1.47e-008
9.87e-008
3.17e-008
3.50e-008
1.17e-007
9.81e-008
3.58e-007

Halflife
(hrs)

: = = =: = = = :=:=:= =

6.17e+012
1.06e+001

4.47e-001

5.09e-002

1.40e+007
6.13e+000

8.696+001
2.17e-002
3.55e-002
3.32e-001

1.12e+013

Peaks
Found

1 of
1 of
1 of
3 of

1 of

1 of
3 of

4 of

2 of 5

1 of 1
3 of 10

1
3
1
7



UNKNOWN PEAKS

Energy Centroid Net 'Jr.- C.L. Bkg. FHHX Net
"See"." Channel Counts Certainty Cc-r.ts Counts [keV/ Gassa/sec

None



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012840 STS LAKE SHORE EAST B4B 3'

Sample Size 5.98e+002 g I Spectrum File . . H:\PCASPEC\012840.SPM
Sampling Start 00-00-00 00:00 | Counting Start. . . . . 08-14-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002*En"-2. 40e+000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= .
Library Energy Tolerance.

10.00 % I Decay Limit <
2.50

8.000 Half lives

FINAL ACTIVITY REPORT

Nuclide

^J-235
xPb-212
.,Pb-214

^Tl-208

^Ra-226
^c-228

xfta-224
<T1-210
^Bi-211
^Bi-214

K-40

TOTAL:

Energy
(keV)

185.72
238.63

Average :
241.98
295.21
351.92

Average :
510.84
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Average :
609.31
1120.30
1764.50
1460.80

7
6
8
1
8
8
2
2
2

6
6
7
5
1
2
2
8
7
8
9
1

2

Cone + -
(uCi/g

.74e-008

.91e-007

.64e-007

.03e-006

.27e-007

.626-007

.22e-007

.26e-007

.22e-007

.84e-007

.626-007

.34e-007

.626-007

.966-006

.Ole-007

.48e-006

.OSe-007

.92e-007

.756-007

.566-007

.32e-005

.12e-005

1 .OOsigma

+-2
+-4
+-4
+-1
+-8
+-4
+-2
+-8
+-2

I
+-6
+-1
+ -7
+ -1
+-3
+-2
+-1
+-4
+-4
+-1
+-1
+ -4

)

.86e-008

.04e-008

.lle-008

.756-007

.996-008

.796-008

.07e-008

.256-008

.146-008

.D.Only

.15e-008

.37e-007

.97e-008

.36e-007

.32e-007

.18e-008

.38e-007

.32e-008

.636-008

.746-007

.66e-007

.59e-007

Halflife

6
1
4

5

1
6

8
2
3
3

1

(hrs)

.17e+012

.OSe+OOl

.47e-001

.096-002

.40e+007

.136+000

.69e+001

.17e-002

.556-002

.32e-001

.126+013

Peaks
Found

1
1
3

2

1
3

1
1
1
3

1

of
of
of

of

of
of

of
of
of
of

of

7
5
6

5

1
10

1
3
1
7

1

uCi/g

UNKNOWN PEAKS



i
-i

Cer.ircid Nee -r.- C.L. Bkg. FMHK Net
Cr.ar.r.el Cour.rs Certair.ty Cc-j-.s Cc-ur.ts [keV: Garr^a/sec

Ncr.e



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012841 STS LAKE SHORE EAST B4B 5'-6'

Sample Size 6.62e+002 g
Sampling Start 00-00-00 00:00
Sampling Stop 00-00-00 00:00
Current Date 00-00-00 00:00

Spectrum File . . H:\PCASPEC\012841.SPM
Counting Start 08-14-01 00:00
Buildup Time O.OOe+000 Hrs
Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002*En/v-2. 40e+000 + 7 . 89e+001* . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . . 2.50

FINAL ACTIVITY REPORT

Nuclide

/U-235
/Pb-212
^Pb-214

/Tl-208

xRa-226
^c-228

^Ra-224
,Bi-214

K-40

TOTAL :

Energy
(keV)

185.72
238.63

Average:
241.98
295.21
351.92

Average :
510.84
583.14
186.10

Average :
338.32
911.07
969.11
240.98

Average :
609.31
1120.30
1764.50
1460.80

1
6
7
7
7
7
1
2
1

5
6
5
5
9
7
7
9
7
1

1

Cone +-
(uCi/g

.13e-007

.89e-007

.91e-007

.89e-007

.916-007

.916-007

.93e-007

.41e-007

.906-007

.73e-OC7

.Ole-007

.89e-007

.OSe-007

.58e-007

.58e-007

.38e-007

.61e-007

.60e-007

.256-005

.66e-005

1 . OOsigma
)

+ -2
+-3
+-3
+-1
+-7
+-4
+-2
+-7
+-2
I

+-5
+ -1
+-7
+-1
+-3
+-4
+-4
+-1
+-1
+-4

.616-008

.89e-008

.85e-008

.666-007

.26e-008

.73e-008

.06e-008

.826-008

.14e-008

.D.Only

.70e-008

.236-007

.68e-008

.18e-007

.146-007

.15e-008

.546-008

.42e-007

.48e-007

.53e-007

Halflife
(hrs)

6
1
4

5

1
6

8
3

1

.17e+012

.06e+001

.476-001

.09e-002

.40e+007

.13e+000

.69e+001

.32e-001

.12e+013

1
1
3

2

1
3

1
3

1

Peaks
Found

of
of
of

of

of
of

of
of

of

7
5
6

5

1
10

1
7

1

uCi/g

Energy Centroid Net

UNKNOWN PEAKS

Un- C.L. Bkg. FWHM Net



*' r ' " " Cour . t sCer ta i - ty Counts Counts [SceV) Ga.-=aa/sec

I

i

I



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012842 STS LAKE SHORE EAST B4/8 l'-2'

Sample Size 6.26e+002 g | Spectrum File . . H:\PCASPEC\012842.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-14-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002*En"-2. 40e+000 + 7 . 89e+001* En"8 . 95e-001]

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . .
Library Energy Tolerance. . . 2.50

02-01-01 12:00

8.000 Halflives

FINAL ACTIVITY REPORT

Nuclide

Al-235
/Pb-212
^Pb-214

Tl-208
/ta-226
xAc-228
yRa-224
xTl-210
xBi-211
.-Bi-214

K-40

TOTAL :

Energy
(keV)

185
238

.72

.63
Average:

295
351
583
186
911
240
298
351

.21

.92

.14

.10

.07

.98

.00

.07
Average :

609
1764
1460

.31

.50

.80

1
3
7
6
7
1

3
4
1
2
6
6
9
1

2

Cone + -
(uCi/g

.25e-007

.79e-007

.29e-007

.95e-007

.406-007

.39e-007

.77e-007

.28e-006

.696-007

.13e-006

.41e-007

.Ole-007

.83e-007

.256-005

.156-005

1 . OOsigma
)

+ -2
+ -3
+-3
+ -8
+-4
+-1

I
+-6
+-4
+-1
+-1
+ -3
+-4
+-1
+-4

.546-008

.766-008

.84e-008

.OOe-008

.386-008

.86e-008

.D.Only

.98e-008

.25e-007

.94e-008

.266-007

.88e-008

.10e-008

.20e-007

.61e-007

Halflife
(hrs)

6.
1.
4.

5.
1.
6.
8.
2.
3.
3.

1.

17e+012
06e+001
47e-001

09e-002
40e+007
13e+000
69e+001
17e-002
55e-002
32e-001

12e+013

1
1
2

1
1
1
1
1
1
2

1

Peaks
Found

of
of
of

of
of
of
of
of
of
of

of

7
5
6

5
1

10
1
3
1
7

1

uCi/g

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec

None



P.SSI High Resolution Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sa=le ID: CI2343 STS LAKE SHORE EAST B4/8 61

Sample Size 4.42e*002 g 1 Spectrum File . . H:\?CAS?EC\012843.SPM
Sampling Start 00-00-03 00:00 I Counting Start 08-14-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current £ate OC-GC--3C 00:00 i Decay Time [OFF] O.OOe^OOO Hrs

, library File. . . H:\GDR\LI3VJ7HACK.LIB
: ID. . . .U, Th, & Ac Natural Series + K

Efficiency File.H:\GDR\EFF1. 5CCy.AR.:
1" =:: -1 Xanr.e:

Eff.= IT ~.31e-a02-Er.--2.40e-333 -

Fraction Limit >= . . . 1C.CC
licrary Energy Tolerance. . . 2.:

.89e*C01*EirB.95e-001]

• I Decay Limit <=. . . .

02-01-01 12:00

8.0CC Halflives

FINAL ACTIVITY REPORT

Nu~" • i»

x"--«- 2 :

<--r4

/T1-2C5
.̂a-22c
Ac-225
J"- 2 - «: 4. i

A

x£i-2I 1

-

y.-4Z

7"AL:

Energy
(ice vi

135.
====
72

233.63
Average :

241.
295.
351.
533.
136.
911.
24C.

' :99.
351.

Averaaw ~ ** 7

6C9.
112C.
I~64.
1460.

93
21
92
14
10
07
93
00
O"7

Cone *•-

============
:.~5e-::~
^ ~ in- " n~

.31e-33c

.25e-::£

. 33e-3C€

.3Ie-3Cc
I . ~5e-3C"

4.3Ie-33~
2 . r^e-Cr^
3.23e-::~
2 . '5e-C-5

I .CO

= === =
--4 .

_ _ -

--2 .
--1 .
--€.
--2 .

_ .
— 5 .
~-2 .
—2.
--1 .

s

=
_

-

u
C
i
4
D
c
9
IL
~>

igma

=======
S S ~ ' w >> 2

3e-:DS

5e-OC~
7e-CD7
4e-008
9e-C:S
.Only
•>e-OOS
5e-037
9e-03B
"e-SC"7

e: I.!"*"-"'* --- _ 6?p-nr,R
31
30
50
80

i.iie-::s
1 -34e-C:6
'-. . 4 5e-GC6
9.^4e-33c

2 ^3e-""-

--6 .
--2.
*-l.
— 5.

••~i/

•
r*
\J

B
2

g

7e-OOB
le-OC7
4e-OC7
5e-00~

==
€
1
4

C

^

6
B

2
2
3

1

Halflife
!hrs)

.17e-C12

.C6e-CDl

.47e-DDl

.D9e-002

.40e*D07

.13e-COO

.69e+C01

.l~e-002

.55e-OD2

.32e-C01

.12e*013

Peaks
Fa-jnd

1 o
I o
2 -

1 c
1 c
1 o
1 0

1 c

==
f
£T

£•

f

f

f

f

===============

—

5
6

2
i

1C
-
3

1 of I
3 of ~

1 of 1

'JNKNOKi; PEAKS

Energy entroici
r.annel -cunts -ertainf,

C.L. Bkg. FWHX
Counts Counts I<eV)



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012861 STS LAKE SHORE EAST B5A I1

Sample Size 6.60e+002 g | Spectrum File . . H:\PCASPEC\012861.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= l/[ 7.31e-002*En"-2.40e+000 + 7.89e+001*En"8.95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

*a-223
^-235

^ Th-234

»Pb-212

xPb-214

JT1-208

yPa-234
/Ra-226

/7\c-228

Energy
(keV)

9 4 . 9 0
Average:

93.35
185.72

Average:
92.38
92.80

Average:
74.82
77.11

238.63
Average:

7 4 . 8 2
77.11

241.98
295.21
351.92

Average:
74.97

510.84
583.14

9 4 . 6 6
186.10

Average:
3 3 8 . 3 2
911.07
969.11

Cone +-
(uCi/g

1.OOsigma

l .O le -
1.43e-
2.53e-
1.37e-
4.17e-
4.14e-
4.19e-

.20e-

.20e-

.20e-

.20e-

.Ole-
1.56e-
9.96e-
1.85e-
1.07e-
9 . 2 4 e -
3.58e-
3.59e-
4.19e-
3.53e-
7.18e-

006
007
006
007
006
006
006
006
006
006
006
•006
006
•007
•006
•006
•007
•007
•007
•007
•007
•007

2.23e-007
2.93e-008
5.61e-007
2.94e-008
6.54e-007
9.18e-007
9.31e-007
4.17e-008

66e-007
64e-007
37e-008
916-008
596-007

2.826-007
1.70e-007
8.34e-008
4.67e-008

-2.246-008
-8.306-007

l.lle-006
1.09e-006
1.18e-006
8.936-007

-1

Hal f l i f e
(hrs)

2 . 7 4 e + 0 0 2
6.17e+012

-2.

- 4 .
-3.
- 4 .

5.78e+002

1.06e+001

4.47e-001

7.806-008
2.34e-008
1.59e-007
I .D .On ly
6.36e-008

.37e-'007

.146-008

.54e-007

5.096-002

6.70e+000
1.40e+007
6.136+000

Peaks
Found

= =; = = = = = = = =

1 of 7
2 of 7

2 of 3

3 of 5

5 of 6

3 of

1 of 14
1 of 1
3 of 10



1

^-a-22-5
.7--^ 1 1

/Z.-2::
/2,-2i;

2
2
2

Ave
c_ _

, —

f **
1 w

53
.98
.CO

51. C7
rage:
39. 31
22
54

X - 4 D 1460

- w1 - A— "

.30

.50

.90

2
2
2

9
1
^

2

5 1 °— C
.59e-C
. S £ o _ ~

.22e-C
-54e-:

5
-r

£

—
-36e-0 6
- C ^ e - C D 5

-7=e-::3

— 3 -2
--2-2

Se-OD"1

3e-C03
— 1.3-Je-C:-
— 4.25e-003
—4. 69e-CC8
--1 . 5
— 1.3
— 4.5

uCi/g

^e-OC"1

le-007
7e-OC7

S.69e*D01 1
2.17e-D02 1
2.55e-CC2 1
3.32e-OCl 3

:.12e*013 1

of
of
of
of

of

3̂

7

•̂

UNJQJOWN PEAKS

Er.^r - v
<~Y *""- a - - A *

~t Se;
Co-r. ts Ceriair. tv Counts

H < C . FWHX
Cour.-s C<eV)

Net
Garraa/sec



RSSI High Resolution Gamma Spectroscopy Analysis

1

Quantum Technology
GDR_C Nuclide Activity Summary

= = = = = == = ==== = = = ==;======:==:= = := = = = ==== = === ==—=:====: = === = :==£=== = =::=

Sample ID: 012863 STS LAKE SHORE EAST B8A 3'-4' )
.3'

Sample S
Sciinpl. ino
S amp lino
Current

ize 6.05e+002 g
Start 00-00-00 00:00
Stop 00-00-00 00:00
Date oo-no-oo no:on

Efficiency File .H:\ GDR\ EFF\ 500MAR.EFF
ID 500 ml Marinelli

Eff.= 1/i[ 7.31e-002*En"-2•

Gamma Fraction Limit >= .
Library Energy Tolerance

40e+000

. . 10.

. . 2

I Spectrum File . . H:\PCASPEC\012863.SPM
I Counting Start 08-15-01 00:00
I Buildup Time O.OOe+000 Hrs
I Decay Time [OFF] O.OOe+000 Hrs

I Library File. . . H:\GDR\LIB\UTHACK.LIB
I ID. . . .U, Th, & Ac Natural Series + K

+ 7.89e+001*En~8.95e-001] 02-01-01 12:00

00 %
.50

1 Decay Limit <=. . . . 8.000 Halflives

FINAL ACTIVITY REPORT

Nuclide

^a-223
/J-235
/

;Th-234
'

/Pb-212

Pb-214
/

/Tl-208

Pa-234
/

Energy
(keV)

94.90
Average :

93.35
185.72

Average :
92.38
92.80

Average :
74.82
77.11
87.30

238.63
300.09

Average:
74.82
77.11

241.98
295.21
351.92

Average :
74.97
277.35
510.84
583.14
860.37

Average :
94 .66

1
3
4
2
7
7
7
7
7
6
3
7
5
2
2
2
2
2
2
2
2
2
2
2
2
8
8

Cone +-
(uCi/g

.81e-006

.13e-007

.546-006

.99e-007

.48e-006

.436-006

.53e-006

.02e-006

.16e-006

.92e-006

.45e-006

.16e-006

.43e-006

.096-006

.08e-006

.09e-006

.09e-006

.096-006

.09e-006

.46e-006

.39e-006

.746-006

.846-006

.386-006

.996-006

.186-007

.18e-007

l.OOsigma Half life Peaks

+-3.
+-5.
+-8.
+-5.
+-1 .
+-1 .
+-1 .
+-9.
+-5.
+-3.
+-5.
+-9.
+-7.
+-6.
+-9.
+-5.
+-2.
+-1.
+-8.
+-4.
+ -1 .
+-3.
+ -1.
+-5.
+-2.
+-1 .
+-2.

) (hrs) Found

Sle-007 2.746+002 1 of 7
08e-008 6.17e+012 2 of 7
81e-007
09e-008
03e-006 5.78e+002 2 of 3
446-006
46e-006
16e-008 1.06e+001 5 of 5
47e-007
15e-007
62e-007
956-008
72e-007
71e-008 4.47e-001 5 of 6
416-007
426-007
68e-007
456-007
OOe-008
81e-008 5.09e-002 5 of 5
706-006
77e-007
51e-007
24e-008
43e-007
306-007 6.70e+000 2 of 14
50e-007



1

?.a-226
,Ac-225

/.a-224
^1-212

_ - - -

l̂-'Mi

K--4"

T3 - .r.— *

131.20
186.10

Average:
239.23
273.23
32". 64
333.32
439.51
463.00
794.70
511.07
964.60
969.11
243.93

Average:
32 .96
^ . »

351.37
Average:

639.31
1123 .30
1235 . 13
l-'64.53
1450.33

3

6
£
7

—
6
-r

—
—
-i

-?

9
5

^
5̂

2
4-

Ĵ

J

•

£

.136-337

.2=6-326

.55e-336

.36e-336

.37e-036

.24e-306

.51e-C06

.226-336

.526-006

. 2=6-006

.21e-CC6

.346-006

. 6e-336

. "e-336

. . e - _ ̂ c

. ~e-3C£

. 28-32"

. 55e-G36

.25e-306

. 4"e-325

.29e-336

. I oe— ̂  - c

. ~ le-325

.25e-335

*•— x

-

— 1
--6

— 6•*•— 7

—2
•+•— ̂

— 6
— 6̂*•— i
*- 6
*-2
— 5
--2
--1
--2
— 2

*•»-o
*-7

— 2--5
--2
_. — ̂

uCi

.526-007

.D.Or.ly 1.40e+007

.166-33" 6.13e-3D3

.30e-007

.736-007

.216-007

.526-007

.246-006

.436-007

.616-007

.836-007

.lle-007

.67e-007

.096-007 8.69e+001

.9Se-C:P l.Cle-DOO

.79e-005

.9=6-007

.33e-037 3.55e-002

.916-006 3.326-001

.666-008

.266-007

.S2e-CC7

.46e-D2-7

.38e-C3~ 1.12e*013

/g

1 of 1
10 of 10

1 of 1
2 of 2

1 of 1
4 Of 7

1 cf 1

NCtfN PEAKS

Net 'Jr.-
c-r.ts Cer ta in

3sg. FKHH Set
Courts (SceVi Garrr.a/sec

£315. £5 121 1.46 3.942e-233



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012864 STS LAKE SHORE EAST B8A 6'

Sample Size 8.80e+002 g | Spectrum File . . H:\PCASPEC\012864.SPM
Sampling Start 00-00-00 00:00 ! Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe-t-000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff. 7. 31e-002*En"-2. 40e+000 + 7 . 89e+001* En"8 . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

/Ra-223
/J-235

Th-234

yPb-212

?b-214

11-208

J?a-234
Ra-226

^Ac-228

Energy
(keV)

94.90
Average :

93.35
185.72

Average:
92.38
92.80

Average:
74.82
77.11
87.30

238.63
300.09

Average :
74.82
77.11
241.98
295.21
351.92

Average:
510.84
583.14
860.37
94.66

186.10
Average:
209.28

1.
2.
3.
2.
5.
5.
5.
1.
2.
1.
1.
2.
1.
1.
4.
1.
1.
1.
1.
7.
8.
7.
9.
9.

2.
2.

Cone + -
(uCi/g

30e-006
20e-007
26e-006
12e-007
38e-006
34e-006
41e-006
99e-006
04e-006
77e-006
05e-006
03e-006
63e-006
41e-006
46e-007
42e-006
42e-006
42e-006
42e-006
57e-007
06e-007
45e-007
27e-007
27e-007

09e-006
24e-006

l.OOsigma Half life

+ -2.
+ -2.
+-5.
+ -2.
+ -6.
+-9.
+ -9.
+-4.
+-2.
+-1.
+ -2.
+-4.
+-4.
+-3.
+-4.
+-3.
+ -1.
+-8.
+-4.
+ -2.
+-8.
+ -2.
+ -1.
+-1.

I.
+-6.
+-3.

)

23e-007 2.
86e-008 6.
60e-007
86e-008
52e-007 5.
16e-007
29e-007
34e-008 1.
58e-007
83e-007
93e-007
Sle-008
34e-007
96e-008 4.
44e-007
15e-007
67e-007
03e-008
82e-008
34e-008 5.
21e-008
50e-008
21e-007
59e-007 6.
D.Only 1.
20e-008 6.
90e-007

(hrs)

74e+002
17e+012

78e+002

06e+001

47e-001

09e-002

70e+000
40e+007
13e+000

Peaks
Found

1 of
2 of

2 of

5 of

5 of

3 of

1 of
1 of
7 of

7
7

3

5

6

5

14
1

10



270.23 1.93e-00c --3.80e-007
333.32 1. 95e-336 •— 1.35e-C37
453.00 2.C4e-:C6 — 3.34e-OC^
^94. 70 2.12e-336 +-3.61e-007
911.07 2.36e-C06 — 9.C7e-008
965.11 2.23e-C06 •— 1.37e-007

?.a-224 240.98 1.93e-OC6 --3.I6e-OC7 8.69e+001 1 of
£;-212 727.17 1.54e-006 — i.64e-007 l .O le^OOO 1 of
/Bi-214 Average: 1.23e-006 — 4.31e-008 3.32e-001 3 of

609.31 1.26e-006 "•- 4.66e-OOB
1120.30 1. 26e-006 *-1.49e-007
1764.50 l.SOe-006 »-1.70e-007

K-4C- 1460.80 8.55e-006 +-3.28e-007 1.12e+013 1 of

TC7AL: I."4e-GC5 -Ci/g

PEAKS

Energy Cer.rroid Net Cr.- C .L . Bkg. FWHK Net
'<eV Cr.ar.r.el Cour.rs Certa inty Counts Counts (keV) Gascaa/sec



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012865 STS LAKE SHORE EAST B8B 1'

Sample Size 9.04e+002 g I Spectrum File . . H:\PCASPEC\012865.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7.31e-002*En"-2.40e+000 + 7 . 89e+001* En"8 . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= ... 10.00 % I Decay Limit < = . . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

^-235

Pb-214

1-208

/Ra-226
/Ac-228

,Ra-224
/Tl-210
/Bi-211
/Bi-214

K-40

Energy
(keV)

185.72
Average :

74.82
77.11

238.63
Average :

74.82
77.11
241.98
295.21
351.92

Average:
74.97
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Average :
609.31
1120.30
1764.50
1460.80

1.
5.
5.
5.
5.
8.
8.
6.
1.
8.
8.
1.
1.
1.

5.
5.
4.
4.
2.
2.
2.
8.
8.
8.
1.
1.

Cone +-
(uCi/g

48e-007
49e-007
49e-007
48e-007
49e-007
68e-007
63e-007
27e-007
13e-006
80e-007
54e-007
41e-007
36e-007
41e-007

OOe-007
67e-007
81e-007
91e-007
14e-006
14e-007
45e-006
33e-007
17e-007
14e-007
OOe-006
75e-005

1 .OOsigma

+ -2
+ -2
+-1
+-1
+-2
+-3
+-3
+-2
+-1
+-6
+-3
+-1
+-5
+-1

I
+-4
+-9
+-5
+-9
+-2
+-1
+-1
+ -3
+-3
+-1
+-1
+-4

)

.28e-008

.87e-008

.88e-007

.266-007

.99e-008

.OOe-008

.23e-007

.17e-007

.40e-007

.25e-008

.59e-008

.68e-008

.856-007

.686-008

.D.Only

.466-008

.96e-008

.78e-008

.90e-008

.65e-007

.52e-008

.03e-007

.38e-008

.68e-008

.25e-007

.16e-007

.40fc-007

Halflife

6
1

4

5

1
6

8
2
3
3

1

(hrs)

.17e+012

.06e+001

.47e-001

.09e-002

.40e+007

.13e+000

.69e+001

.17e-002

.55e-002

.32e-001

.12e+013

Peaks
Found

1
3

5

2

1
3

1
1
1
3

1

of
of

of

of

of
of

of
of
of
of

of

7
5

6

5

1
10

1
3
1
7

1



7C7AL: 2.54e-305 uCi/c

UNKNOWN PEAKS

Er.er;y Central 2 Net 'Jr.- C.L. Bicg. FWHX Net
;Jr.eY Channel Counts Certainty Co-̂ r.ts Counts (JceV) Gaoasa/sec



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012866 STS LAKE SHORE EAST B8B 6'

Sample Size 8.28e+002 g | Spectrum File . . H:\PCASPEC\012866.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002*En"-2. 40e+000 + 7 . 89e+001* En~8 . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

JJ-235
^Pb-212

Pb-214
X

^Tl-208

^a-226
^Ac-228

^a-224
Tl-210

/Bi-211
/Bi-214

Energy
(keV)

185.72
Average :

74.82
77.11
238.63

Average:
74.82
77.11

241.98
295.21
351.92

Average:
74.97
510.84
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Average:
609.31
1120.30
1764.50

1
8
8
8
8
1
1
9
1
1
1
2
2
2
2

8
1
8
7
3
2
2
1
9
9
1

Cone + -
(uCi/g

.27e-007

.13e-007

.13e-007

.12e-007

.13e-007

.046-006

.30e-006

.17e-007

.60e-006

.03e-006

.Ole-006

.63e-007

.62e-007

.026-007

.67e-007

.906-007

.04e-006

.77e-007

.24e-007

.04e-006

.506-007

.89e-006

.OOe-006

.60e-007

.98e-007

.33e-006

1 .OOsigma
)

+ -2
+-3
+ -2
+ -1
+-3
+-3
+ -4
+-2
+-1
+-6
+-4
+ -1
+ -7
+-6
+-1

I
+-4
+-1
+-6
+-1
+-2
+-1
+-1
+-3
+-4
+-1
+-1

.59e-008

.42e-008

.43e-007

.426-007

.56e-008

.48e-008

.186-007

.446-007

.516-007

.97e-008

.266-008

.796-008

.56e-007

.966-008

.86e-008

.D.Only

.98e-008

.07e-007

.29e-008

.27e-007

.86e-007

.69e-008

.22e-007

.786-008

.16e-008

.486-007

.14e-007

Halflife
(hrs)

6
1

4

5

1
6

8
2
3
3

.17e+012

.06e+001

.47e-001

.09e-002

.40e+007

.136+000

.69e+001

.17e-002

.556-002

.32e-001

1
3

5

3

1
3

1
1
1
3

Peaks
Found

of
of

of

of

of
of

of
of
of
of

7
5

6

5

1
10

1
3
1
7



i ;60.8C l.:ie-CC5 +-3.61e-CC7 1.12e+013 1 of

•JNXNOXX PEAKS

Lr.ergy Cer.traid Net -Jr.- C.L. Blcg. FWKM Net
I5ceV. Channel Counts Certainty Counts Counts IkeV) Ga=aa/sec

lor.e



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012867 STS LAKE SHORE EAST B8 3.5'-4'

Sample Size 7.06e+002 g | Spectrum File . . H:\PCASPEC\012867.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= l/[ 7.31e-002*En"-2.40e+000 + 7.89e+001*En"8.95e-001] 02-01-01 12:00

Gamma Fraction Limit >= ... 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Energy Cone +- l.OOsigma Halflife Peaks
Nuclide (keV) (uCi/g ) (hrs) Found

XU-235
/Pb-212
^b-214

/1-208
/Ka-226
^c-228

>Ra-224
yri-2io
xBi-211
//Bi-214

K-40

TOTAL:

185.72
238.63

Average:
295.21
351.92
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
351.07

Average:
609.31
1120.30
1764.50
1460.80

1.09e-007
5.33e-007
7.61e-007
7.51e-007
7.65e-007
2.29e-007

5.59e-007
5.356-007
5.41e-007
6.09e-007
6.03e-006
1.83e-007
2.20e-006
7.52e-007
7.32e-007
7.05e-007
9.85e-007
1.12e-005

+-2.49e-008
+-3.83e-008
+-3.62e-008
+-7.12e-008
+-4.21e-008
+-1.82e-008

I.D.Only
+-5.23e-008
+-1.15e-007
+-7.29e-008
+-9.95e-008
+-4.33e-007
+-1.73e-008
+-1.21e-007
+-3.79e-008
+-4.13e-008
+-1.43e-007
+-1.29e-007
+-4.22e-007

6.17e+012
1.06e+001
4.47e-001

5.09e-002
1.40e+007
6.13e+000

8.69e+001
2.17e-002
3.55e-002
3.32e-001

1.12e+013

1 of 7
1 of 5
2 of 6

1 of 5
1 of 1
3 of 10

1 of
1 of
1 of
3 of

1 of

2.26e-005 uCi/g

Energy Centroid
(keV) Channel

UNKNOWN PEAKS

Net Un- C.L. Bkg. FWHM Net
Counts Certainty Counts Counts (keV) Gamma/sec



Scr.e



RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012868 STS LAKE SHORE EAST B8 6'

Sample Size
S amplifier Start • •

Efficiency File. H:\GD
ID .

Eff .= l/[ 7.31e-002*En

Gamma Fraction Limit

. . 2.97e+002 g I Spectrum File . .

.00-00-00 00:00 I Counting Start. .

.00-00-00 00:00 | Buildup Time. . .
00-00-00 00:00 I Decay Time [OFF] .

R\EFF\500MAR.EFF I Library File. . .
500 ml Marinelli | ID. . . .U, Th, &

"-2. 40e+000 + 7. 89e+001*En"8. 95e-001]

>= . . . 10.00 % | Decay Limit <=. .

H:\PCASPEC\012868.
. . . 08-15-01 00
. . . . O.OOe+000
. . . . 0 OOe+000

H:\GDR\LIB\UTHACK.
Ac Natural Series

02-01-01 12

SPM
:00
Hrs
Hrs

LIB
-i- K

:00

. . 8.000 Halflives
Library Energy Tolerance. . . 2.50

Energy
Nuclide (keV)

/Ra-223 94.90
/Th-234 Average:

92.38
92.80

Pb-212 Average:
74.82
77.11
87.30

238.63
300.09

..Pb-214 Average:
' 241.98

295.21
351.92

ri-208 Average: .
' 74.97

277.35
510.84
583.14
860.37

;?a-234 94.66
.Ac-228 Average:
' 209.28

270.23
327.64
338.32
409.51

FINAL ACTIVITY REPORT

Cone +- l.OOsigma Half life
(uCi/g ) (hrs)

3.46e-006 +-5.79e-007 2.74e+002
1.43e-005 +-1. 69e-006. 5. 78e+002
1.42e-005 +-2.38e-006
1.44e-005 +-2.41e-006
l.OOe-005 +-1. 50e-007 1.06e+001
1.02e-005 +-8. 06e-007
9.81e-006 +-5.04e-007
3.34e-006 +-1.01e-006
1.02e-005 +-1. 646-007
7.73e-006 +-1.29e-006
2.20e-006 +-l.lle-007 4.47e-001
8.00e-006 +-4. 22e-007
1.64e-006 +-2.48e-007
1. 80e-006 +-1. 30e-007
3.27e-006 +-8.00e-008 5.09e-002
5.39e-007 +-2. 51e-006
3.78e-006 +-8.55e-007
3.04e-006 +-2.58e-007
3.25e-006 +-8.65e-008
4.29e-006 +-4.07e-007
2.47e-006 +-4.13e-007 6.70e+000
9.71e-006 +-1. 93e-007 6.13e+000
8.70e-006 +-1.15e-006
9.34e-006 +-1.30e-006
7.74e-006 +-1.25e-006
1.02e-005 +-4.25e-007
7.88e-006 +-1.86e-006

Peaks
Found

1 of 7
2 of 3

5 of 5

3 of 6

5 of 5

1 of 14
10 of 10
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

-
Sample ID: 012869 STS LAKE SHORE EAST B9 1'

Sample Size 5.29e+002 g | Spectrum File . . H:\PCASPEC\012869.SPM
Sampling Start 00-00-00 00:00 I Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe+000 Mrs
Current Date 00-00-00 00:00 I Decay Time [OFF] O.OOe-i-000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF I Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli I ID. . . .U, Th, & Ac Natural Series + K

Eff. 7. 316-002* En~-2. 40e+000 + 7 . 89e+001* En"8 . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= .
Library Energy Tolerance.

10.00 % | Decay Limit <
2.50

8.000 Half lives

FINAL ACTIVITY REPORT

Nuclide

/J-235
Pb-212

-214

/Tl-208

fia-226
,Ac-228

xRa-224
yTl-210
/Bi-212
Bi-211
Bi-214

Energy
(keV)

185.72
Average :

74.82
77.11

238.63
Average:

77.11
241.98
295.21
351.92

Average:
74.97
510.84
583.14
186.10

Average:
338.32
911.07
969.11
240.98
298.00
727.17
351.07

Average :
609.31
1120.30
1764.50

1
1
1
1
1
1
1
2
1
1
4
4
4
4

1
1
1
1
3
3
9
3
1
1
1
1

Cone +-
(uCi/g

.89e-007

.56e-006

.56e-006

.56e-006

.56e-006

.41e-006

.64e-006

.04e-006

.50e-006

.31e-006

.84e-007

.93e-007

.77e-007

.846-007

.54e-006

.53e-006

.466-006

.72e-006

.86e-006

.64e-007

.28e-007

.76e-006

.32e-006

.32e-006

.18e-006

.44e-006

1 . OOsigma
)

+-3
+ -5
+-2
+-2
+-5
+-5
+ -3
+-2
+-9
+-6
+-2
+-8
+-1
+-2
I

+-8
+-1
+-1
+-1
+-3
+-2
+-1
+-1
+-5
+-6
+-2
+-1

.756-008

.52e-008

.77e-007

.196-007

.83e-008

.046-008

.76e-007

.Ole-007

.-846-008

.22e-008

.746-008

.626-007

.OOe-007

.856-008

. D.Only

.06e-008

.70e-007

.lle-007

.63e-007

.82e-007

.39e-008

.95e-007

.79e-007

.606-008

.17e-008

.046-007

.76e-007

Halflife
(hrs)

6.17e+012
1.06e+001

4.47e-001

5.09e-002

1.40e+007
6.13e+000

8.696+001
2.17e-002
l.Ole+000
3.55e-002
3.32e-001

Peaks
Found

1
3

4

3

1
3

1
1
1
1
3
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of

of

of

of
of

of
of
of
of
of

7
5

6

5

1
10

1
3
2
1
7
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RSSI High Resolution Gamma Spectroscopy Analysis-

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 012870 STS LAKE SHORE EAST B9 7'

Sample Size 8.93e+002 g | Spectrum File . . H:\PCASPEC\012870.SPM
Sampling Start 00-00-00 00:00 | Counting Start 08-15-01 00:00
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.H:\GDR\EFF\500MAR.EFF | Library File. . . H:\GDR\LIB\UTHACK.LIB
ID 500 ml Marinelli | ID. . . .U, Th, & Ac Natural Series + K

Eff.= 7. 31e-002*En"-2. 40e+000 + 7 . 89e+001* En"8 . 95e-001] 02-01-01 12:00

Gamma Fraction Limit >= . . . 10.00 % | Decay Limit < = . . . . 8.000 Halflives
Library Energy Tolerance. . . 2.50

FINAL ACTIVITY REPORT

Nuclide

/fta-223
/0-235

Th-234

/Pb-212

Pb-214

,T1-208

/Pa-234
yRa-22'6
.Ac-228

Ra-224

Energy
(keV)

9 4 . 9 0
Average :

93.35
185.72

Average :
92.38
92 .80

Average:
7 4 . 8 2
77.11

238.63
Average :

77.11
241.98
295.21
351.92

Average:
74 .97

510.84
. 583.14

94 . 66
186.10

Average:
338.32
911.07
969.11
2 4 0 . 9 6

Cone +- l.OOsigma
(uCi/g )

Halflife
(hrs)

8
1
2
1
3
3
3
9
9
9
9
1
1
1
1
1
3
2
3
2
6

9
1
9
8
2

.48e-007

.62e-007

.136-006

.55e-007

.51e-006

.48e-006

.53e-006

.066-007

.066-007

.06e-007

.06e-007

.246-006

.53e-006

.56e-006

.22e-006

.22e-006

.046-007

.95e-007

.666-007

.99e-007

.056-007

.63e-007

.09e-006

.53e-007

.666-007

.96e-006

+-1
+ -2
+ -4
+ -2
+-5
+-7
+ -7
+-3
+-1
+-1
+ -3
+ -3
+-2
+ -1
+-6
+-4
+-1
+ -6
+-6
+-1
+-1

I
+-5
+-1
+-7
+ -1
+-3

.746-007

.66e-008

.37e-007

.67e-008

.09e-007

.166-007

.256-007

.18e-008

.94e-007

.44e-007

.316-008

.45e-008

.48e-007

.74e-007

.90e-008

.15e-008

.75e-008

.056-007

.306-008

.826-008

.246-007

.D.Only

.266-008

.13e-007

.OOe-008

.12e-007

.30e-007

2
6

5

1

4

5

6
1
6

8

.74e+002

.17e+012

.786+002

.06e+001

.47e-001

.09e-002

.70e+000

.40e+007

.13e+000

.69e+001

Peaks
Found

1 of 7
2 of 7

2 of 3

3 of 5

4 of

3 of 5

1 of 14
1 of 1
3 of 10

1 of 1
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STS Consultants, Ltd.
Solutions through Science & Engineering

October 2, 2001

Illinois Center Plaza Venture
An Illinois Limited Partnership
c/o Mr. Melvin Lippe
Altheimer & Gray
10 South Wacker Drive
Chicago, Illinois 60606-7482

Mr. James Loewenberg
Loewenberg and Associates
1 West Superior Street
Chicago, Illinois 60610

RE: Addendum to Report: Results of Expanded Gamma Radiation Survey, 26-Acre Site,
221 North Columbus Drive, Chicago, Illinois—STS Project No. 1-32193-XH

Dear Messrs. Lippe and Loewenberg:

As you know, the U.S. Environmental Protection Agency (USEPA) performed radiation
screening at the Family Golf Center property located 221 North Columbus Drive (the Site).
The Site is developed with a golf course on a 26-acre parcel located to the southwest of the
intersection of Lake Shore Drive and (lower) Wacker Drive in Chicago, Illinois. The USEPA
measured anomalous gamma radiation levels in portions of the Site and requested that a
more extensive radiation survey be conducted.

RADIATION SURVEY

Illinois Center Plaza Venture, an Illinois Limited Partnership (as the current owner and
seller of the Site) and Loewenberg and Associates (as a potential purchaser of the Site)
retained STS Consultants, Ltd. (STS) to perform a radiation survey at the Site. The purpose
of the survey was to further explore areas exhibiting elevated gamma radiation and to
sample and document the extent of radioactive materials those areas. The result of this
work was described in STS's report dated September 19, 2001.

Following issuance of the September 19, 2001 report, it was determined that several areas
near the perimeter of the Site were not included in the radiation survey. The areas not
included in the initial survey were primarily covered with pavement (asphalt traffic
drives/parking areas, concrete and brick walkways and patios, etc.). It should be noted
that the presence of pavement limits the effectiveness of the survey in that the gamma
radiation is attenuated or shielded by overlying pavement As a result, the ability to detect
anomalous gamma readings is somewhat diminished. Radiation screening conducted by
the USEPA and (initially) by STS did not include paved areas or areas beneath floor slabs in

750 Corporate Woods Parkway • Vernon Hills, IL 60061-3153 • (847) 279-2500 • (847) 279-2510 Fax



221 North Columbus Drive
STS Project No. 1-32193-XH
October 2. 2001
Page 2

buildings. STS subsequently re-mobilized to the Site to survey radiation in paved areas not
included in previous rounds of screening.

We understand that portions of the Site will be developed separately, and as such, these
areas warrant surface radiation screening. To that end, areas not included in previous
radiation surveys were screened, regardless of whether the area was paved or not. While
the pavement diminishes the certainty of detecting elevated gamma readings, it may be
possible to identify anomalies where gamma readings are sufficiently above the
surrounding (background) readings. To this end, additional gamma radiation screening
was conducted as described below.

EXPANDED RADIATION SURVEY

Field Methods

As with the previous survey work, STS laid out a 5 x 5-meter grid in areas not included in
the initial survey. The grid coordinates used in the previous survey were correlated to the
grid coordinates used to survey the remaining areas at the Site. A figure showing the limits
of the expanded survey is attached.

The survey was conducted using a Ludlum 2221 rater-sealer and a 2 x 2 Nal probe. The
probe was unshielded to provide for maximum sensitivity in the reconnaissance mode.
The probe was held approximately 1 to 2 inches above the ground and the entire interior of
each cell was walked. The highest reading at each grid cell was recorded in a field log.

Field Screening

Approximately 760 additional 5 x 5-meter grids were added to the radiation survey area, as
described below:

Sampling Along the Western Perimeter. The largest area in the expanded radiation
survey was the parking lot located at the western end of the Site along Columbus Drive
where an additional 276 (complete or partial) grid cells were added to the surveyed area.

Sampling on North Field Drive and North Harbor Drive. Areas located on North Field
Drive and on North Harbor Drive (near the southern perimeter of the Site) where an
additional 102 grid cells and 108 grid cells, respectively, were surveyed.

Sampling Along Other Portions of the Perimeter. Around the remainder of the perimeter
of the Site, 90 (whole or partial) cells were sun-eyed near the northwest corner of the Site
where data had not previously been collected. An additional 26 cells were surveyed near
the southwest comer; and approximately 156 (whole or partial) cells were sun-eyed near
the southeast and east perimeter of the Site.

CWHOCSdoc
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RESULTS OF EXPANDED FIELD SCREENING

Due to the presence of pavement over the majority of the newly surveyed areas, it is
difficult to correlate the measurements to those taken in unpaved (unshielded) areas at the
Site. The shielding by the pavement would suggest the counts per minute (CPM) value
would be somewhat less than the CPM in the unpaved portions of the Site.

Comparative Evaluation

Measurements taken in unpaved areas at the Site were on the order of 6,000 to 9,000 CPM,
with a cleanup standard of 20,000 CPM based on a calibrated standard. Conversely,
measurements taken in paved areas at the Site were on the order of 4,000 to 7,000 CPM
(about 30 percent less than in unpaved areas) suggesting cleanup standard of 13,000 to
15,000 CPM. However, this correlation is subject to considerable uncertainty and should
only be used as a general qualitative indicator of the presence or absence of gamma
contamination.

In evaluating the data, STS considered CPM trends observed in the paved areas, to assess
the presence of anomalies (elevated gamma counts) beneath the pavement.

Readings Along the Western Perimeter. In the western parking lot, the background
readings for the paved areas were typically in the 5,000 to 6,000 CPM range. The lowest
values were in the low 4,000 CPM along the south side of the Commonwealth Edison
substation. The highest values in this parking lot area were in the 9,000 to 10,000 CPM
range at the northeast corner of the substation, at the northwest corner of the lot near the
elevator, and at the northeast corner of the lot near the Golf Center building. These
associations with buildings suggest the elevated readings may be the result of brick (a
source of gamma radiation) or other construction materials influencing the readings.
Similarly, the lowest readings could be from a thicker pavement or footing section,
particularly where those low readings are immediately adjacent to the building wall.

Readings on North Harbor Drive. Measurements taken on Harbor Drive are generally in
the 4,000 to 6,000 CPM range. The highest measurement in the paved section was 7,500
CPM. North Harbor Drive may have a thicker pavement section, in that the readings are
lower, more in line with the parking lot to the west.

Readings on North Field Drive. The readings on North Field Drive range from
approximately 6,000 to 8,000 CPM, with low readings in the upper 5,000 CPM range and a
high reading of 11,000 CPM. Again, none of these readings appear sufficiently high to be
indicative of a localized area of gamma contamination.

K:\Projects\132193XH\C193H005.doc
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Readings Along Other Portions of the Perimeter. The remainder of the perimeter areas
consists of a mixture of paved paths, brick-paved patios and unpaved areas. Those areas
exhibit a range of gamma readings somewhat lower than the remainder of the Site but still
within the anticipated range. Values range from 4,000 CPM lows to upper 9,000 CPM
highs, but are typically in the 5,000 to 7,000 CPM range. None of these areas exhibit
evidence of elevated radioactivity indicative of contamination.

DATA INTERPRETATION AND CONCLUSIONS

Based upon the results of the expanded survey no additional areas of elevated gamma
radiation indicative of contamination (twice background levels) have been identified at the
Site. The areas found to be contaminated in the previous surveys (in unpaved areas)
exhibited gamma readings in the 20,000 to 300,000 CPM range and higher. The expanded
gamma radiation survey described herein did not identify areas with anomalous gamma
readings (additional sources of radiation).

Considering the presence of pavement cover and the potential shielding affects, STS
recommends that if future development or renovation activities remove existing
pavements, gamma radiation screening should be conducted in paved areas exhibiting the
highest gamma measurements.

These interpretations are based on our survey data and experience on similar sites in the
immediate vicinity. No guarantee regarding the presence or absence of radiologically
impacted soil or fill is intended, either expressed or implied, in the conclusions and
findings in this letter report.

If you have any questions regarding the findings of this additional investigation or any
other aspect of this project, please call with of the undersigned at (847) 279-2500.

Regards,

STS CONSULT ANTS, LTD.

Stephen G. Torres, C.P.G. Richard G. Berggreen, C.P.G.
Science Group Manager Principal Geologist

Attachment
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